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. dJUi jr*J £>*^L> iJ>Ull Ojj^ll £t$ ijj! S^ Jijlj 

Ujf«j ouji aij-j ^'loDij jjL,}yi j. ;ul*!i JsuS/i Jp ^jyi syj _v 

. 4~-»Jj »JJ^* JiiJt OU«H« "^4 4J7.\U 
ObiLsaal J <C^*I Jaixll cJaplj -bljdl j*JI IJA Jl i**ai l-jU-V'I «-U Oil 

Oil; flsU -kiJi Jp juljdi ^JkU 5;^^ .i^ji jp J&l^Jjj 4^dl Jj-JI 
J jkJI Jbu (iUJI Ci*r ^i'j ^11 *~JI *!»>■ V- »i$jUt Ja&) Oj|bj jU-Vl 
jiUJI of jju j£)j iHfJ$\ J ^liftl JWi j»Sfl J Orflij J*iJI j* aT^I 
<_SJJI j^JI J jjip. 5«*aJ Ujj Jij^i OjiJI 4jl,i Jj- iSjy»H\ ijijil Je JU>~- 

: ^1 jUJir.Y 

Alb JaiJI ^J-wj JaiJI Uw t5j)^i>-Vl JjijJI fljji *Jbl JU ,_/JaJI jUll jj&J 
^Ji \£" JjiJ-l (j***; J JaJiU &-L*« J>-JiJ ^L'LJl ^-Jj ijjWI Sj^aJI J J>-jj 

j.iai ^i jwi j, arju juii j,u>.yi oi^oi- ( y _ y ) Jjjfi ^ j . 

Jj! V« Jlj^ J,UJI J»U->II ^f ^j ^A» fl* oljjoi- i^-rf. jrl>^>U 
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: <bUJU lis »ai jlp Jl ^j^ ^1 ^ 
(. -mi Jl* j 

j* -^ i> J^j ju>«r cll^ji j^l gjtji .ai jip ^jo* ^ 
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V»j\ J j»*Jl| Jjr-Jj jytal <~ij^ ^Uall J. J^p £jJbM j^JI j Jbfjij 
JjNj ui b J ^*1> **> i^ UaHIj SSjuJ-l jsjfcll <i> jjj . SJbJJ oLVjilj 
Jl^ dilf-j d^ JjS/l SU-jll J ^jUlj Oltil ^isy Jj^UI ^i!!.^ Ioj 

jU- Jl SiUI JjS/l iU-^ p^All ^jjJUI iUjll to* *w! gSyiJlSJI SUJlI J 

OljJaall JL*jj tf>>J-l ChjJI - Y 
*J>r (ijs^ lsJJI Shale Oil (£/>J-l ojJI j« S^-S'oUS'lUll J a^j 

. OljLJlj OtiliJI ijij r-Uil J J*jCUJ XJIa 4JU0 tlili iSl^. J*u oJaJ lil jJi 
lfs*'5\>«^il j£c «j>*»a 5iU ,Jp Usui t5jto^» Tar Sands Ol^kSJI JUj Ul 

Jl a>-U- J OytJ-l CLjjIIj 0I>wJI Jly J4 Jj^iJI felU ^^^-J JljMj ' 
^L^-j o>-jji j£l_> , Afrjtj&j iiji jJIjp <L*» ^jfiffujf "UU iiASvjj outfit 

wj j»«JI J*-j/« JjU-^i il)l Jkj iilkil 4.4JI JUJlJ a* jUaJ^I *JJ *s*->S-'J 4; (j-^ 

. U-l oWl&l ajy: ^Jl jl>Vl j^rl ^ i&l^-S/I iyjJI <3LH giji j^j 
jl~S*! Jtt ,y J» OjjX jiy^j *~*>- f UJ1 Ia* <.lo»*i-.l jp £& l)I £>dl ji 

Ojjj*yij ujstjiaJi Aj-is'Ij c-jjj&i j-~ri ijiij Oji^i a~-si Jjlj Oji^Ji 

„ ^iJ-l JjJIj k ^i^-l >ltj t *l>l ^jL" dili 0^ STiJ • Cn i ^ lj C L * JI - ? ' 
^jjl eS^J-' Ja^l J SULl ^jv-xi *ijdl Jl UjjJO <-^t«Sj ^llj 1^*^-' «->Uv<Jlj 
^JtJ! »L. jiU*. J^Li cj^JLI jl Jljll JLiJl Ul . oUlj 6ljJ-lj ^LJ^II J-i 



y^ 
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>jjt OljT iU»j ^L-J d)l Jutj -J& yiJI Jf. lj$a>- ol^il; il>jkJl J*lj*lj 
[i] d*£l\ JL-£"1 Jj» »|/r ^'/U il*l J2JI OljL- J7L. j^J »| / J-I 
jjij *bl ^u->J 4jL5^* i»L»^ <LL» S>^iS' jLil» Ml (O <J ,j^L*»j!I <L»J OuJjIj 
iuJI iji; jlkJ jp i^ftJI iJull^JI *^t^ iuJl il»j iltfj OjJij . OljLJl 
j^jj jji; J>,ji^-j i^yJI Jlj*7 JJLSil jl^-l IJ* *jUJ Ojisi^l l^iaj jllj 

*_-«*. U&l iJaJI ,_AjUll ***■ j. "/ \\ _V ^>k!li <«Uil ,>^S/I AhJj 

^^i^wJl ^Ja-JI V _ Y 

Jj^j djjJLJl jjUw J* fl-L«j jt>LU Jl UJi>-lxJ r-bjji (jUj tU-JI Jl i£jjA>- S/l 
,j^a«>wj tl^x^J OjjjxJI -U-lS'l JlU jJ-1 ^y i«*i«jl-l OljUJl eijb t— yJLi ^lail 

01 5jjil jijlUI jaj 4-^4-JI l^ljjj Ol^JI Jiij ^ir^ ^~^ -£* V^ 1 •^ 

vl^w>l (jjjjM (JaJI^p 4~jl 01 qj»- J l^lfl OJLSi Ojj*JI J i^ i_j^l iujl 

. t v i Ijjiw jVi a ^j^* (Is*! j' <-J"sJl^*ll /J-jj (3** ^y 
vl-jSi pi" jJlj SJLJil IjJv^JI fljit ^yio JdJ ijdl t5 ^J-l jkll JlsO 



YV 
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>ll ji jJUj . kJ% V- k.-^ 1 ^ J* C^ lj *^>' V^ 1 - 1 J^^J 
ykl.1 » 4ibT j i A I Jiji JSiU -*»j ■ ^V^ 1 J ^ *i^ f* 1 Jr* ^J^r- ^ AS '" 1 
C^w»i J>- tS>-Vl i»UI iaUU ,>u, ,/U.jlJ ^iJ-l >U v-ijj? i^*J-l 

SJb- alijlj j^J- 1 »l>l ^>" Cy. «W* *w «^L> ^M iSSJ ^^ 

j^/ji jl^i ju ii^x-ij jjjj^i jm> ^y-~ -[^ ol: ^ 1 r>" 

jiifi, *\j>~d\ Wj SiLj i^ ^^ ^ifc J s^i Sji>i ifj* ^uiyl» 

JbJlj ilJ>^ ^ wyJ-lj J\c^JI J !ajUI oWil JjP-j, VW ^ JI 
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Jl ^-Lll jksij **jj^ u^jVl is~U« Jr^j £j>-j Vlpi V^jjM u^j^ 1 7«.>" 

j| »»jdl j*j . i~> JTjU-L.^ a«jjI Jl J^A j>J| ^k- (j;j^* jjiljl J.u*> 
fliljlj SjtjJ-1 ^jl>-ji J ibj»JL« 5a Lj (_gl jV |,J ie^Vj-k Jj«ll l«i* alijj 
jujjjj Ujupj . IS^Sjut ^p J ,j»«Jiil *lia*U iu^wJl ili^l J <*^ r ~z r Mj>Ji\ «L 
j»*JI tJw-}-~i »iJja JJ Ul iUJI * (> ^l>« ii w« .« Jy^*" jl**l iw> j?xJI ?Ja-u l5j^~* 

tii-jj Ail _jl iaiJI Ai« t-wij jl diij Jp jj-J iUJI 01 SJLUil Oljiill j» Jj«i 

J1_p- dike i^U- (JyJ! jlUlli . u JuJ\ gjj>_ ^"ait j* -ojJ j, L. £li illlf-u, jl 

JaUs-l <J»U*at #!& JIj>- tjxi^j jl Jjdl j» *;1 J_jl*Udl »lj«Ll ^^o ^j 
S±LA\j 3JU-I <!_,»- ^ Jaijl ^tjU^f SJbJsr- li> jl ]f JaiJI j* aTjll lull 

j^ Saliji 4>^ aji^JI j* 5^U- Sj^v* |IUI iWf-l Jbj;-* t^Vl v-LJI j* 
al£l UjUt Jl jlUJI ♦fji-.j i ^jjl- iilaM o^a-^J AiUaJI S*Uri^ JlO 
t ijws £J%s- «»J (^alidj iilkll JiJCi jtj-inl j^ 4»UaJI OLUad ijb* JjJU- 

cUkd, SJ< JjUS" SaJi>«^ OliliJ Jfljbj jaU*. ^ iJbll J^^iJI Jj 



r^ 
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Solar Energy iu~*JSJl O-kJl 



U/i . SUM l^i £*~i ^jVl Jl lf*it J-y . . *Jll jJ Jipi j* . . u JLii\ 

. Jidl Jill J-W» flqwta ^r^illj ^^fcuJl j»^J j>«-J I) : Jlii 4jU *&£■ J JUJ Jil 

l^lS'^CJJtil^pA. J_j . Uw 4&U ^p-ii ijtt^aji^j Yi 4jl J*jJl Sjjj— _ a Jll d)_jJ J* 
OlS^ i kIju»i aJ^s/Li IfJI Oj)^. icJLaJI ^JUjjJI fyjdl J_> 1 (£j) 41)11 yi jj^ 

CjIjUW JaLi, t JJJI J JU-I qL. 5*U> 1 itgJI jUilj ^^Jl 4*il 

4»jU-l Ujll j ^JL^jl j Ji^Vl J.U1I J*«i-lj . SJU-JI OliLil jr* c 4\j^iJI 

A*iill J-J/l ' (j^^ - J^""! £-**i>3 -** V^ <-**^"(^l' yj 1 ' 8l ^J . •JL^'lc*" • j'j**' 
(J**i I^J*>i I (IW f^ _/-»* M"*" ^j*" tij ■ 1 -A J ^ '-^J"* Wf^V f ' ^rU* <i 

«jlj 4JU j^ i-^»til ^j^^jJI itil ***«* i LJy tiJUUj^p mI^II u-ijJ r^*' *t/f 

n 
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y£"ji Jju^J » N'js^TjljJ-l IaJIa j SjvS'iv-op J *s<s>_j_j * oLu*!l ^^"iap 

. djvfaUlj JbJbLl jQ«a} A-ilS" CJlT 3JIp Sjlj>- OU-p 
4>-L*. . J^iJI iJajji* 4-JJa* 31^ I,- Ja^j i. jJ aJU *«J t ij*»Vl OjJJL C-JLk 

O^jfij k Lib*>li J ^ \ \ f U- J ij—Jjl t^l JUljJ Ijl^ w OUj-S. ^ tfl_, 
. SjljJ-l Jail- ?-U-jll J« ^-I_j11j cJaP Jij i till Li lS/5; *?"*** t/'lp"' J* 

ipUll J l^l* 1 *Hl 0* jJ J*L Jj*i 01 jl$J-l l-l* Aplk^-I J_) . U>y lji» ,jw »ji-j 
J ^^^ajjl tub. 'AJai-i "& <• ^&« J <^-~» ^1 Jl«J-l li* l_-P j£J . SJ*-IjJI 

^S juij . jlfll cApL- l_JpI J vr-li^l AiUT Ji" dUJjj k jL^I J> lfS>- 
i y*>, -Up J^il 01 a~ t. i^iUil j« w->jiib k ja* J j^l ljlf>- f l»l Cy^>. 
*^!j , ij*k> ^j^l .wJlj?- Jp ipj-^jll Ujll CJlS' SI 4 iijilaJI OU-o-dl 

j^ eJUoj isjjft a«j «lj* 1^ Jii-I Ijjj?- 1U)I -Ij^j flj*j" «^yj •• ^Oi^b 
^JL2=I1 J (IUII >u*_ ,J>- 3*iyi JJU jp Jli J ^i i»tl t JjjJ'j f»JM 
«lk!l : JUfcN j!l i^a<JI ij^-jLJl W> * P c5 J UiJ^I oU diJ^ i jUjj>Ij 

JI 






rr 
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*l^«i iilkll J^ A*_jJU Sjj^ Jl Sj-*^! iiUaJI Jj*i jjl OlJl*ll_, 3^-SU (/>-jJjiS\JI 

j^ JTlfiJLUl ^l 4-pLJI jUSfl ^jS/l J^ j_,o; oJbtl lj?H\ ^H\ Jj 
l*U~J jjl jijUdlj Oljli)ll wjS/l CM Jl J^jj t »Uill Jl L-yjj lC^.1 

• (Lfc 51 Js^ i>wiJ jl ^^ Jl ( _ r *ill ici! Jj*i jjl oljlkJI liJU; Sy 

J^Ui^ ^jl^j <*rj£ jUa»S/l j* ^ jo* J «LWI_, j^-Ji^il J^Ijjj 
^ j& j0» j^l Jp J^aJ-l^, OliiJI J jUd^l ^ ^sf Sj^l JL.JJI ailaJi 

c-iu; ^ 4-S^.Sli Ujjjjt i.X, J jnf J>> jf> Jjl jUp \^*r *ip jj . ssikji 
jjt du^-i Jp *LLJI JkJ ^-Jl jl*x. Jp iibjil 4j_,ajl ol/jLI dUi juj 

_^ J U"iUi-lj w ^^♦Ajl 4*i! J yJsM j^JI IJLa j^ 4tUa]| Jp Jj^Khd! JfUjjl 
JOP J iljajiti Silijll i^ljL . SjiiJI y^].! jlsldl j«*;_, t l^J"L»jj Aj^JI 

I,- jMjJ OtpL^> Jl 4JJUU Sj^l Jij^J . ipjjjll ^IjS/l iJj ^ydj j OlOl 

. (\ _f) JjJ^- J 1^ Vr>l IAI>I v «». 
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*J&\ yikll tJu«aJ y\,\f>- Jp <£y£ J^H ty^ ^ Jj**^-I l«i* Jr* ?<*^iJ 

<iA c J-\ u *«j *ljAl olj-^-j .111 jl^j OxySlI jl* Ja L^f-I «J£>UII ^js^, 
<^Uul i»^ uy ....MI £_Ui>l J>U*I J,l l^*^>" ^1 »IU ^l>»j jUJir«UI 

. j*^l ilJ- (JukJl J ilUPhui .HI jls£ <la*-l_j; -W»Uai.l L.I «. OjjjVl jlp ik-ljj 
ajun-j 4>t~o ljwaji\ 4~>-jll (Jlji» j/l -Up ^ » « . » JI f-UJl^fl i_'«--.A- (jy*" *ff" iJ*J 
Ml &L*- jf I J *«Ul *Ul vliljla! JkJj. t>J dj£ V 1^ tljil O^ ikJj, 

. |L~J Sjt^ll ^r^' Jljkty JiiP 



in 



. U^Sfl lf»J JA _JL_ Jlj»- ^jSlI ,j^juwj 4 OIaI^VI «-*»- J .Uill 

-£-^i J*' *j!^"' "^TJ* tyfc >^w>- i^Jaill ^y fc_-J^HJLi l»l . Sj*^** ii*aj Sjl^U 
. jA^aJI ^)li" aL^I 6Ji Jblljj . SjlyLl J j*!^. jlS» juj-jJ 

lSj 5 ^ ^jj*?* ' >iA tjijUj ^j*-^ J>U Xp *JiU3 ^p^JiJI ^y iolitll Atlkllj 
(iJj> V^( ^ - V) J^i Cftij . ijt«~xJI <jjij S-fjllj .IjxJ-l Cj£ S*iVl Jp 
iljTOjJU o,t \jkjrj uAj^ 1 lf*»>J ,jJI v—^ 1 y U*!l v^(*Mj • Slil!l •■** 

(jAUj I^ls^^ 1 *Uiill J,! laJ>\j}-\ J. S^iL* 4»lkl| «JU (J) io ^^SCoJ . Ij'j^- 
^Ja- U&l VUall J. "/ ^ £ljjj . JUail jj-l J l<-^~j v_-skJI Jt>U lfvi~ 

■ a** ^ u*J^ jJ*" «^i i -> JI ■ il J r,:;i -^ ° '* Jl ^ ^ / 't V ^j . «1> 

d*- s J ! j^ ^J^ ^r^ • u^j^ 1 ^>" Jl' ^IWI (Y -T) JSliJI Ckj 
j* 7^ ^o J l?>- aljT Jj-U i,Y Jl_^ ^.kJI ^ ^Ui>l 5^ ^- ^S/l 
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31UI j. jgiSO jvS"! jj& ^jVl jJa- ii/a jll U&i SilkJi OJi dJIJi Jpj 
iksM c_^Jl_j jJ-l j* ilili (j-^Jj JUj iSlkJI o^a Jajw j&j , 5k»LJI L~*Jj\ 
i^i jj JkJL, yj-loUJl 31U tfjU ^j^l j. ijyljU yUsJI 0.U JUllj 






'<£>'* 



^.^> 







^ijSfi J* SJaiUli 4. Ail SUaJI O -f) j£i 



n 
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J>j$ SjaUll L_*Jjl 4illa]l (t _f) j£i 



^ Ja^) Jlc^JI i*-ydl j»JI a Jsli J,l"<Jti °Y ^ Ja^) Ui>l Jfc-j J. 

. \^A« ^Ip .aUu t T *>. UjJU Oj^-j CL-y i'U jl£jl sop- *Lj 
<J^ jiSll i£jiJLl JpJJUI j£ll ^jjl £Ui>tf ^jUi J^i ^ 



#-r *U4 v^ijjl j 4**it opec dijS/i Jj-U Jjt^Jl jrh;! 
rv 
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5pU i_WT #)& ij/01 JjJdl (Ja*. j ^^ijl fjk- OUU iJtP jjU; ^ 

J ojJl ^^All jjL- o^U jj*J tfjijl Ja^dl <r -V) J&JI ^j . i;^ 




CD e \,<»-'\,- 



gyJl (lU j i^jJI wr — til gjk- ^l*U a-uJ ii>-Il Ja-jil (V-V) j£i 
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a^j; ^ k ^Ij^isllj jiUl ^Jii\ £W$I\ OUT J->— ii iJx^l, o^U~.j 

* * * 

uiyj-i JijH (r-n Jj^r q^j . y.^fl Jlp- ouuji & ^ i^a ***• 

. ^jtfl Jfs*-iW ^l>-j OUUI Iji C^l Jll ^.1 o-U! 
( r - f ) Jj-A^r 
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j£li ^-JJi gUi>J 4j>U» oi^l <v -V) j£Ui J ^l~»^ ^w ^ 

. erM* j^. *j& a -^ r y * ^ ^ ^ ^ J JJ * J 
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M 



M J J 



. -ui«|l ijjJI ij^vfl J J&l jr »^l £_Ui>U i^ijl Ol^l (V _r> j£i 
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H/H„ = a + bn/N 
Jp Cj, .kw ^JJI JSOl ^£jl £Ui>U j^l k->Al ^ fl ol ^ 

^^i ^k- OUU iJ*J ^^ijl ,k,jdl n , jfi JT j» ^ ^iUI 
jjiU , I) j a „ pjl J t _ J — _^Jl £jk- oU-U jjuJ ^aiVl jJ-I N . ^jjl 
J.U. JSc Jil 5j>* jl ^U-JI J,k» JSc H/H„ i-Jlj . ji^I OtxJJ 

4s— .Oil iSUaJJ Jj>*dl 5>UT "V -r 
jl Sjjlj*. 31k Jl l^Lyi j, Jb^ J»rSU *fjJI Jp will UlUl ^ ial&*£U 
Jij*" JU^" f l«A>«s-ii V-* J5"fcwiks oLJUjJI jy. 5LJL. ik-lj; SjUj^S'jl <LSCjlf>L« 

JiJ^ U^ ^ ^-"* 1 • S * 1 ^ 1 u*~ <J lj ^ *—- IJI ^UaJI L J- <JLp > *e^ . 

. &U1L i^ljuj j^cj ji^i jp yasui v _^^jji ^ui^i ur ji 



Jij>JI jl|^ Jt ;L»UI i-*ill SlUl 



■ jl^JJ Jij^' Sf-UT 



**!>< -v JUJI J «^y k ^irtii U-Up ^^ iLlLI «UI jgkBj ij^^ oU-%* 
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, 5_pL* <ijk) ^.^ til oT** - ^' k*"' Ji_J^ j 

: 4iJkJl - S 

Jp I,- .Oil *! jjl ijcJall ij\J~\ aJu. *IJLk^l* j . 4iLu!l Jl ^.bt 0?- Jl 4 *lx£ll 

. ^yi iUaaMl j* t5/>-l ^ J If* 

^pwjjl iiil; S^lAl A£»JL)I Ifi ipj^4 i;*«»jjl 4*lUl &JttJI *O^J 

JjLUj i_>li£jl r-UrjJI J* Jjil ^ft-'j Ja«* ^' IjJj Passive heating 

Jijyi CJj j* 1(JLp SlaiLJI. ^^-voJJI <U-il \S" *ki oyJ-l 4-p-Ul ij>-ljil oJL* 
li «*«ji N ^£jj C-JI J*b J.I jj— All ki! r-l>-j5l JuLo j t 1,-j^ Jl ( _ r ^.tJI 
^jtLI JaJsl jj-l jjwj JJJI J*i Uup$ . -L-^il Sjlji-I lis! NjlPjf-AJ rjjj*-^ 
^jjj SilklJ (_g^>.l jiUa* JJ 7rLj>-^l Oji Jj^l &JJ J iijail «jl_/U »Ji*^j 
JjUil 4i»Ju" SJUJ iilail *>.Ltfll J>*> t (\- _r) t (^-V) - (A-T) Jt£iVl 







c ^s^i^. 



■;>0 






Md^^ J ^ 



•*\ •,:, i i .'e.c.''';'..'.' 

j. ii . 1 



^«Ji Jjd j.... /*; (A -X) j£i 
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<^>^V 



->• 



M>> 



,>* 



APlji 






u 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 







Jjll iijd j>-L. *ly. _ 1 






. jpm-JLC »U,l *.laiw.l{ *i*U) Vd* ( u _r> JSCi 



to 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 












a^yi »\jtt J/TJ - > * 



»i^i> .j*^ i&*~* erf -^ 



^ w ^ fJ ^,^ f ^ ( ^-r)j^ 
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J^j 3;l_y*l! Jm»>* jl» J* J^"* 4 4/^ '"** ^a-J ». ( U - V) JS^ill; ilrj*4 jA 

J^k- OIpU lWU S^JI jJa- jp JjUJI IJU ^Ijj , »bAll J*** j . fJjUl 
Jill »Wl ii^dl JjUJI; iS^JI J*' f ir *£ll 4tiL ^1 aL. J^J J>- ,j~Jtf I 
JJJI ^ Will 8jl>li IfSkU i J*>JI 01* Jl% . ^ 4!j£M ojl>t &s>d 
v-J»«w iJj^l JjUJI ijl (jl . U**JI a-X* ^-^xJ LJUvaJI J*a* J^J . j^-UI 

jf I JI £U#lj >JI J** AjfJ Ol «Ui! ju- j>. JJJI »ttl *S^I jJa- & li-w 

^L^JaJl 55^11 Ja^i ii>il JjUJI v-»»J Lr vJtJl t3j> XPj . Ja^l 



elfeX)* 



i*s*j$*i* *±m>*&^ <z£f 




. VJ^ 1 V**^ 1 ^ *«i>i *Wj U*" JjJ.1 >>• Jfcio (\t -r) JSCA 

j>- *JjU SiU JjJiivaJI vlj=r Jj~> 4 (*rj* \» *J j') latitude 

c yl j\ si\iii\ vt-trjll qI>)SII ^ ao« Jja^JI J*j * Sjjfl oj^ldl 
^|JU-£U- Sop au >^lj If* J**te ^ ' #*l j' -H* ^ •** 4 ^r-^f 11 
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SjljShJJ J~*3>xll a^ jli J* APj^all v rs! USll «Ua Jaw . Jj>- j£i J* Sjidl 

J>J ■ 5 J I > 1 u" 1 ^! 8 ^J j 1 ^ 1 V-^ 1 -^lil* CJ% ^-oUSfl Jky . j*UI 

. £/ >• 0^'i Silp ls*^ 1 a^ 1 «»-U« «^Jj . krW-jl 1 >-^J% i/>> l ~r"^ ls ' 
f Ull ~**d\ ( ^ a _. r ) J&J1 ^ . ife^^l yj! i-— »- JS jl k-Ul jjjy 

^•Jjl «,*>«*JU Jijxdl 5*US*j[ww JlL j Solar Flul Plate Collectors 







Ju^**^ 









/ \ /2^& 






^ 



fe2>w/;/; '/ ii»St?h rhrmffli 



(*l*M*j* 



,*JaJl wilt ^Uw>*4j] ^Ull ,*w«ll (\e -f) J&- 



. jfyisui vi ji ^i uoii ^ji 4, ji>i ywij cjjWi c^-Ji If** ^1 

S-t-jLl JI>Sll oli a~*JJI ^1 i? ^ J Ao Jl>- ^jll ^Ul jm-wj 
Jlj*- <u^>U«ai«l Cj-*«w *o',/" *fj* a<jjj tS»M' {j;jUll jJ*»JI (JJ Jj-^^Ij S.j-^iJl 

^m tsjUii ^kji & uj-\ ^j^sj up ;uji w^ 1 w^i j^ «ai j» \o 



(A 
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CJ ui jui -ai <i>e W: ■*■* ^ c 1 ^ 1 ^ w ^ <> ^ r* 




/ ^ V ' ' liijf"'' ' " i ~ rrn 






oiill Jab jl i^ Ji^il s^u***" ^-^l ^ J-* l>!/- Silj J ^ 

■ . ( w -n'j^Ji ^ ^ c^- ^ ai ^ ^ Ji 

^u^ij ^i Jbj, ^ai jjkji.jp fciui v-^ 1 ^ A> J'c^ 1 
^ sijoi Ojs^ui ^ o2jj . su-iai Vt-W-J" c 1 ^ 1 ^ ^ ^ aI * 

01 ^ ijjdl lia!sU J^iVl j* a^ijil jrW *^ 1 J* C 1 ^ 1 ^' ^ ^ 

. hd ^ s^jM 1 ^ J^ 1 
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^jjl ^Ijjl >d*> ^^ijl K^Ji jij>^\ !»US"^Ai ( \A _T) J&Jl ^j 
SiliT Oj£ Ux* Jjj»dl S*LiT ^jli" J&J1 IJU j* Ji^j . *U«1J ilSCiJ.1 

. k^JI Ua^ J JU-I j* \f 'AjJCy SUUI 5»iVl 







*+* 






.C&rb-j &•} fUi^t ^^wJJI «*>il j» Jj 1 / 1 - 1 -AitU' JjUl (W _f) j£A 
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Aj«^gJjl oUa^I J% >*^* ° J>] V vi-U-~; i^^UJl tUt^I S^lf- U*i»j_j 

jAj *!|,>u^l ^jAf-J i_JU£ LiJ-i-^ j»JJ iiU- J jSsf ^ k i-U>JI SU-I J ^o?»i-il 

^b dl^UI jl t— Jl?- J,} ,ML? t _ r .*-SJI i_iU; *>%£ niMJ* aii t^>-i V~l> 

J VA* Ji^ 5 ^' SfrUTtlj— *i J.WL.J l5j!jJ-I -iiiJI JJJ& ,£j>-\ &)* ^ryt 
ja JJiJ £l>-jD J*Ui jL*aT jiUil jl-IS"! ^^ J^l Ju jiH «JIp l^^W 

i>jL»JI »JaJI ^ ojj*a£\ ijljAI iiLkll j^ ~*«jjl **il /ujiJ iJLc- _jl ^l&u^l 
tU-Jlj i iwJI ^1 JU. iiy^ _ *u JlJ-lj _ Ui^ J ^^A-iJli k ijijjl j. iLi 

«JU Jp Jjva>dJ ^^—^-tJt _^r\i-«-^ilj AjU^-V Ji Jj*a*JI f>^ ^X« jLJ^I 4j£j JJij 

■ CO* 

0^ 
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u^- 1 f}» Jt Jkij . l*iJ& juj «LU i^j^j-j oi>* r-i^Sli c~s » 4JWJI 

. *U j* ajU ^^k-J ojljJ-l j, S^^i ^Lai^ a^S/l OjUlj J>-WI j^ 

il>wi iijfl Ap.|j Jai; ^jjlj ^ji-l J lj\J~\ "*^ji *jjy" kill! Jjj * SJti tj>JJ 
j JUT I jl OljU^ S^iPj t gJijU jl^- j OljUJCUM 4*jjty ^ rjlju «-W J* 

J V^ J»i «ij»/- *»■>»• »1_*U ^^U jrtfjlJ jr-jliLl a^I L.I . Siui-I Sj|*-Sll 

, <d<kP Sj>j ,^^3 !>• (^v^ ^lai* j f- \iai 




ijr J* )*u J £lU (\<\ _\») J^A 



jil 5jl>l oU-jl jrp J>Ul J ^ j^J jry J> ^ (i ^ J" yaiUI o-*^ 1 ^ ^ Vf 11 ) " 



or 
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>* ^ bV V^ vi 11 s -^ J^ ! ^ ^ ■ ^^^ °^ (T - ^ 

ZJ\j^> Oljax* cytp J« <->j&».j . OLj-j^il w „<a*j 4-ip vlJ^-il Jl wUj . « £J3jl* i) 
j. *j>- f^j U ~*M\ i*i! J* 5jl>l ^ l,^ JjSfl . u ^; J> li^ow <*>«>• 

> Spj^A. Lily J* ij-wjjl 4>uiS/l j-Ssxj ^>-l ljLf>- (( of «xl;LijU)| Ca—^J 

■crU^I^. J r l^v" >" Lr ' "-W v>' ljJ Cf" 5 jlML> Ir*^ 1 ^l*;^ 1 C-iiS' Jij 
ftUJl JlC#l J «jms>! aij ij4-l ol^idJ iyli. jS"^ lie iu J»! 1,-lj i jl^-l 
\±p jlkj iiiVl jrfc J)l aiiiJI cj/^j J* 1 ^ 1 J* U.lTwJ.jjki- C&&- 
iSJaJI Ow»j . ^UvaJl J»lUl J- vLj»^> JlSi ,>I>>-Sll Ul . (lO^UJI)) ^1 

iti*yi ^Uol U** j. Jbjd ijPlwJI OLlSfl j. j^jJ-I £l» Ja~ jil »bjJI 

-d* Jp jj f till OjUL Jaill ^l.>»-Vl gjJ ilfc-lj. WiSfl ^Uul «JLpj 

icil ^Usfi.1 *»>) - JjiUl^^-l Ji- - ijlpToLw. *lll Jl JsLi" 01 j^c IS" 

. £>" JJllI J 4JL. Jl t _ r ^JI 

jp villi jinij . V-« vl^j^ 1 <-?x£ **■ J! ^.j^ J*" J*^^. *-' oUi ^ :l " i ^ ,il 
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\M- J*aiJ Ol>-jj ^i j£ j^ 4^,1 Uj JjUI.Ua ji*-. IS} . . ^aiwJ.1 JJUI 
J^" ] - ( _r**-*^ u* *£*~U SjljA-l J* ^*rj* A^i *ia*»ljj ilU* "fcr/f- *!«?- 

.[(Y\-r) 






SiSf^J-^ 




z^ste^i/^ 



j^ai jyjdi s^ (t« -n j£t 
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JL— Jjl L"5tLl jjjt jp ^«jjl 5ilkll ^ *1j^5CJI -Uj; j£c ^ii . Sou* ol^Ji; 

iji^l ^oiu-j CJlTjJl ^Uai.^11 Sjjj 5_^ U ^ JjS/l ; jl^ jUJa; j^l 
^UA^b jiJLI *lLl (Ui^-l oVi V&, _ v^ 51 *»IUI J Ji!ci\ Ji _^jUJl 
JJ*\ jc~ jJU . jSOlj Sjjj ^L Jtyu U ^lai^l Jp ^ Jdlj % ^,jji 
jU* j\~+\j . ijl>JI oY^I J ^JLkuil ijl/A-l lSL.LaJi oLjij jJaJ 
^i Ui JjSlI Vj^l; t>jUfl»l ^L-I Jp ju*w el^^dl, *W>I <Ja& J JUJaiJI 
J«£ l* . iiU w»j^ -apLsJI Jlst J _^A jl ^ . Li^j 5a_jsf-_jil OLSJaiil 

. J*i5lj Sj»jl4 i>-Juill «J^»- jl *pLv9 j e^cLl 

: ^Usw^l 5_yi 
Jl «ui ^oJI jJsdl^*, » ^Uai.^/1 Sjjjb J*/J t^jJI . JjVl j-kJI jfr Ul 

jU- flai^l Jp- 4J?lSJl OU-t&JI 5pU* J ^Uai.^1 ajji *lu»c-.l ^T Jp- 

ir^JI *. J,Udl %J ^ U> JL*>1 f aJj ^ts^l JaJlSi £l£,l ^-^ 

OUwii! ^JiC-J AjOiiJI Ai^kll Jj . A; Jarful Jfl-^l Ja ^JU i.jtAJI Sjl_/Ll 

. ajjdl jlp ^Uiul Jp Sjoill *J JJU fJtkx-J ^Uu.^1 ijbi J Ul 
J i^i >ji jl jjM - 0j jj]\ Jijs ^lj Aki^i ^ SU JJU Jl jU!l Jjxi £UXj 
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<JU- jj i lijdLl >*J! ^j^ Jl J^lj -^ tarb- >L^ ^l-i» ^ 
ilUli dJJJJj SjljJ-l j. Vj^ 1 •■** J! Jj^j 11 Jl *T^ t-J u^ » , j ai »-*£" 
fc jjliJI jt Oji>ll jl* j. Vju ipUl »IU f laic-l ^ oij . 'J^Vii Jj& 
oUrjj xp »IU jfc ^Uul J «*I/J ^JJH j-.^ JiU f la^-l j^il iUJT 

4j .bfjj Jjjll ^~> »Uj J« ^i Sj^ 1 «^» V J^ iSW Jjjf ' JWf'j 

^1^ j^-ii ^^jji Sj»>i o^ 1 » w o* ^ *j a.j k tlUj . cr 1,1 f-*^ 1 ^ 

«»jc;j \ s^i JJUI Ji-9 i iyu irji W Jlj»- Jl *Js~ Ssrja J**"> C^N 
j^j- glaiJ k J^aiil &> ,^~- *l*j Jl !jw-t« J^ -OLW! i>^ - JV 1 
•jjtJlll juyji _^ dUJ a~ . JpUJI J j l*-Jl .,•=«; j - j^-y- &-L« fjr^ 1 -Vjw 
•l> ^ jUi j: J«i£LI Jj t u^U Ji jM J** Irt «■ £V~» Ji 'J.*" 1 -* J"^ 
J^l ot Jfe-S'j . ^>.l !,. JJU Jl 4]j»J »ILI j^ C*& gk-j ,^-jU- AjL 

Jlj>- tft i^fl -W 1 0- ,s !*v^ **>J if *?r ^y ^ '-^ <> b J^ 1 

^^ii^o vi-p- Jlijdl i_-jU1 Jl (^ J^ *^Af " J& -^4* V vii ° ' i>* 

J*£ J*a)i J JM 1 -Mi !-i*j . J# ^!>4* A Ji n ,>. Ji_^ Ji kiii 
" jjl j* oJi* JbjJI t_-oL;tj . Sjjt. ol>-jj iwjl j* w|/i; Sjljs- Vj^ ^*- J~ *^' 

Ja»w_j t^l*- <-U-_} J »ll| U* ^yiuu £w£ . _yM (Jl^J m^JI eljAi ^ijd ^-L>^-j" 
4^»J iJjpJs^. fjJLUI JL.jj{ Jjl^ >>f. C^ ^U^^/l -*> JIj*-. J^' 1 

. I Jl$j*j l5>>-I «/• 5jj»a1I •A*J 

Jl« Jio jf k l5j>- »-*ij^ fji POji*» J">U- p-iill J-»jji yC iJ-U-iJ - ivai>J,l 
io_j Jbjdl 5.iUjJ Jbjjdl i_-iUi (3ji JaiUi «JL«p- ^Uai.^11 *»/• J>-li Jl diii 
^rybUI .jj-l Jl hyj\ J^\>- tULb -jiLI JJUI Jajc ^ »UlIj ^llj ^Uc^l 
Jl jyuj lijsr- ^y^-J J>-la)l fJ>>uJ.I J Jll«ll j« SjljJ-l i_- ^j il«9- ^05= — JJ 

4j Jaiaij t ^gxi j.Xs< a .« ^ ,j>««i f-ij^** jlAc-} j!^*-l IJa J-iJ JiP J«(**j 
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: UUllj b-f&\ J^\j i^ 

oaU) ^ . fc^i ^1^ SjJi ^ u t jp ^^^ ^ jU j, ^^j. ^ ^, 
al» V iftl .0» J r ai^ii j^| jj U , j ^ uo, UUj t i^ jUji a*U' 
. *>-j^l O^b »jj^ Jfekdi 10* ^ jJJJJj .. ^T s^ Uoi^J 
A-i will «IUI j. JijWl S>UJI Jjjsj »wl S^Liu->J f a>^ll j^kli u! 

. k JMj ^ijwj >uii r vi^ ^ fc £ili f 4^ ^ij SjJi jj 
o& . .111 oir _^i o's/u.i j ^jjidi iju c fai *j ^jji ^aij 

jlfl-l J *u>wl1 wijl obiUl OSI „ w-^ 1 ttlUl r la>c-.l « v-UiN 

i~s^j& jiiij . ijt, ifyi w ^ jpi s ; i>i if. jA ^ ^v J^UI 

dUaJ^ jl«i-l JaJl& ^j ^ ^ Jjj^Ji iju jUil j£l „ fc^l Sjb> Cj^llj 

an. ja j^j-i «d,jj, j& ^ , „ sy -Ojjyai, jip ,ai ju^, jjuJ 

• "^ j&l> 8j^ J^J iLk* (YY _f) J&JI jw^.j 






J <&* 










*t 



e- 



«Ull j&lj !jji J*J Jalaii (YY _r> J&- 



oA 
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SjljJ-l &*-j.i T'r^'J ^jlr*" i>* "J^" ~^"i ^ "^ e^-* "■ "***•■>* ***-* >-^ *^* J °* 
l»l jj\\ J*JOJ k 4*J^» isOjJ JSsl JUfljl S^ip Jl AkSwi J**j « *Jji^ i>-ji \ " 

, &Jo!l J 5j_)J uJi oY Jl V^r" J*' a O ^Ua>- Y ^ 3_jj*j 

l^j 4 SjJUI* (i^l ^'j^ ^ »lj»**«ll »l> b lJ*s& J J&lj SjjJ *IO>«iJ_» 
jj-l Oj^j Ujup viilij * JjJJ Ojti Jsbt J l^luiou*)/ ^j^ 1 jlJ^J «Jl£*j 

J^i « I,- »ljJLI JuicJ *I^JI J IV 5>>dl w^ 1 S^ 1 J**-!j*«.J 

&J-LI 3 til JL« CJJi Ot JUj Ul 0L$! v-jJi- IjSy »lj>waJI «-**" diUjj , , I,- 

, U« ^Jjl ijai ljS^4 

Jjf (i o^T»jj>ij .Ujll; ^-^l kit j-5/J j^JI jJp-J Jjill jjUl ail^jv^" 

Oli liljll Sjj; J CjJIi i»jlC ^--iU! Jp j-Jtfl iti! j^ LS jJaU ti> £J^I ^ 
Jljj jJl fcrf-UI v>-il;ty dJUs J> ^|kJI *l*» ^ ^ J » «■ Jl&Ll £}kSll 

. iLjJa SJ.4 I,- Jii^j 3JU- iafji Jl l,-;!/*- 

<ws>jj_» * 4*i^l aj*>"J Sy<JU S 1^ &A Jp iuy jW tf'jW l^>Ja-. k-Lv* fj«**>Jj|l 
. 8jl>l ^Uul SJUp SiLj ^1 Ojllli 4T5U. 0« SjjJI J lj( yj JULI *U>I 

. will oijs^ii s_^i o*5iwu will oiijju ^j>y (Yr -V) J^iJi v^wj 

Sjl^ j*_« _ lUUj IjpL4 Ul » <upUs jc "ill J«lSs) "il iu-j jl$>- ^*«JJI il)/Jlj 

, JiU* dji oJl Jjti* J ^ - .j-wSJl **ii 

S-S^l S^^JI U^l jtjjSiJ* Jp c;^ Sjlj>JJ IjS^i (i^ijljr » (IUI (»*v9 1^" 
j*Jill ^Jy jS^ll lJu» OlTOIj . ^►w*^! SS^ £j3 ^-*7 W^i> u 1 ^? ^W^ J* 
*UI ,j»«~l M ^ Jj » Jaii ^j^UI M jjS"l ijlj»- *»Ua; VJJjC aJJi l?*^ 1 w^I jp 



e^ 
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C>^ 



. waii ojij^ju ji»jy (rr _r) j£i 

SjjJ^- ap-Iw ^j i SjJL&SlI iJuif ipU* SjlAU_j k*^,\ OLpUaII ^ 
*■ . l _ r *JA\ A^Jiili j^cJIj 7>JJIj iwJjJl ■JtJtf ^ijl* j 4 ;, ■*» i>0 Ju*- UjlJsfl Ojp 

Uj_j^b <wp_j^ tW^ l$" -> ' *l_r*^' i_Ja*i! isiydl 4$S"LiJlj Olj^&U fjjil *-*?*£ 
ijpljjll i*&J\. « J ^ji Ic^ ?TJ^~' t-ii jj-JUasH J^ ^r^' fJ^l? ■ <U>*^ a * •/• -**!• 

. i^y A - ' -vaJl jUCjIj 
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ajUI i^-jSfl l^U ^/ixc Jp- v^ tiA* CT 1 ^L^J ^Ur* 1 - 1 iW^i *^j 
Sjlji-I ol^p J*ai ^ UJiS'I jl f lrtj->- jh dldji JjSlI If^ui. Jl ij~j *lil 

. 1,^4 Jb-lj J fllaS (Yi _f ) j£i ufr.J .<■ ,_£— iM ijui>«xll S^>-l £>#j 

JblLj 4. r »...MI *J&I ^Ux-I SjUjJ aj-Si OjAIL JL, **\ij jJIjlUI _,T ,J»Uill 
J**-* £j\jj£i-\ j\ i^Tlill jl "-j^J-I l^ij* as^jj" <J>ijl j!>U-^c tSJjl *t_^Al J>*>*>. 
J ( j^i«j (jji U^*; <J&j*\ /w*>>y . cjuisll aJL^p icy* Je- j^-LJI (3U-I *ljAI 

jj»Ua*)l jsi jfr »UI iipVl Jiili j, ii^l oJU JJlSJj , rjli-l J} >r <, ^^.nJiJI 
. L«*^JI OUi^l jil-Aiti-} jjj (Jus! Ci^J 1^1 SjUall Ol^jJ-l l^Utflj U 



<■ Jl H> 







J !,- f / /k<<\*. AiV/Vl'W.Uk.l./lnHV.liA ,/llA^II 






...jy—i oOf jlfr.J ^ll«» (Yi _f) j£i 
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IjIjS^I jl OUo^I SJa^.1^ ijl/- 5*li> J,} l~«Jd\ yikll Ji_j*i j^Lc 
«li> Jl i- — a-Sjt iillajl JpO" jLJbj (ijlj»- iij* jjiJU ji ijljJ-l yilaJl ^k»Jj 

iLwJjl OU»^l ^\J>c^>\i t ijyii\ -UjJ (J^^f^JI AJULtf- « Jjjaii 1U)I <^>-l Ujup 
oUa^I ^!a>w*.Jj ijljJ-l OlS^l J* i_jjU>xii\ *l_/>-^ \^*n flp (i^lt^rj 

5iUaJI J* OljjJLS' t ^w^- yik. SJbj^Jl (j;jjtjl jjjj 'QjZ* t-^jA LJUajl Jj 

. Jbjdlj till £wij ^1^ 5jU)|l J io\rf£il 4*0 «-l* 

: l»*j Jl^l IAa J jU-UI jliJai J^-jjj 
Je- sjTr'J *J^" (**!>* (>* (j— >-^' ^- 1 * ,j-lSvul J* -Uiuj Sj-^wiJl jljiSlI _ ^ 

Jp iL^jJI iniVl (j-^sxj 4 jl~A OLnS"Ip ila^ljj A^w^l iilkjl jfj) ft*£ - Y 

Cyll aJ* Ic V^j*^ 1 t5_>SJl J-lyd r-jJl Sj& (Y« -V) j£iJl j^JiJ 

r-lil a]o< JUIxjj . c£j&- ilCJJjJ ji^ V^ 1 •j'j'" ^'->' i 2^ ^lA' (J* *^'* c >*4 
J»' ^ill; Sj>J Oli W Jp ^p*^!! Uil }£$ (SjljOjl UJH) Ob-yUI 

. (Y*l _r> JSw ^4 j^ia, ^^^Jl lijil aJj=! CKJ^ji^. ^ C.^ i>J^ 

TY 
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■Z&Uj- 



, rj&\ »j£i •'^^^" "*JjS SiJaJ ^w>jj ~.j (Y« — V) J^vi 







SjljJdl UJLI.S1i-.Iji Sj^ Jp ^^^ill S*il ^y. jljJ ^y^J-j; ^p-j (Y1 -T) j£i 

. , (CjU-jJAI) 
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. ^I>l JaULl ij*i Jp jSjUj ^.SU^i Ob-jJAt ^Sli Jp ^^.ijl kit J,^ 

(> lo x i . ) jljjaJI *,yl&l jsr^LI ui . '4jj^\ ysfeU ^Uic-l Jut,;- ij~ 
U*AJl iVULlj . o • ,i o x ♦ ,t o ) UoU,! i^i^ii. iji^. sT^ ^o • • j, jjSci 

U~*^" JjASi (JJl^llj rtJiJI ai* (_5*-JJ . iilk* «jl/>- *>-j* I • « ' ii^l 

Solar Farms 
(4cJj»jJjflJl) AV-*jJl t£JiMi 5^U 4^1 JLJjJ _A 

^Ua^^l ASHES' ^.^ ^* 1j *j* -^j* J*- V*^ 1 **** f^y • ^rlA^ 1 k^ -1 

^Lp Olji ,jiiu JIskjI ^ijjj , jJUl ^aJI Sjlj^- i>-jj JUp Ijy OUjJ^il 

J* i^) jj^l jt j^^IT ^jjaJi JjJfl j. Group I iwUH ipj^l 
Jl Oj&UJ ^jj^JJI .^jSjdl (»> OlO J (ijJUJ^SlljLlil J OUjj^l ^^i 
tJL. OjSLL. ^1 n OjCL. ^sjj IJa J-^_jl,l A*i j OU_jj^J^I jOp Sab j 

fjrM J J ^JJjJ 1 ,> *ltll i»vwil ^tP Clp ^ jUil ^Jij . Oj&UJ 

^ (i^SlI A>UI J (jil&jl OUjj^JI ^ Ja2i OUjj^ll i^J Jp ^) 



, ^saji oijjj ^t^ii £ji> ji j. . ^jui ^jjji jo ( , #) 
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#Li J SS'jU lj>~ C>\j>j Jp <jj£ (j\ (tJUl Jx?53^J *~JL lo-y* ij>JA\ 

. .4*lkJI 4JU 5^>- oUj^l Uy ;L«Jjl olyyiJI Oj£JUI SjU ^^i Ua> 
oLil-j. J^ 1 J-^sl) J dyks*- uf-y up. ^j J** *>*~> ijjjtf" Ate "^. l£" 
Jlsil \1a {$*y_) . Silicon p-n iJUiil OjSCJUI 4JU*j Ji. O^jil 

Jijj p JlkJI J !aj»-jLI. Ol^tuJlj p JlkJI o-t «i£yi Ji n Jlkll 

Jlsil I.U abjjj . p (jlkjl Jl n Jlkll j. E G^Vl* iilaM CjI^JJJ 

ol^ili jUs!)ll- tiO^ ^ y,j 4 Ve oi^l 0I>"I ^J Jl J^, ^ 

. j^JI JUM jjjfcj sli! (TV _f) J5JSJI j^ijy . OUj^tyl, 



n »>^a- 






JD -©"©_*_©-© 












asqqjbj^s 



geggg|ffi 






£» 









J^ll JUl sUlj - (P-n) v wi *k>n J** »^u» (YV _r> jSCi. 



^^ J* 1 ** «*■>• ^'v 1 J** It^j^j • Z>x&\ *> Jsrji ilT JU- 0l£. je 5jU ^ : «j»UII (««,) 
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JUs.^11 J* j^^sjC jdl ^L-^JJI UiJU ^/w-jdl ^il (YA -V) J&JI tjwj 
j^ v ■M^r^ *3j*j J .i "t^ <J.^^ j^ **'^ ^^ IT • oj^lJi iJtili 

Jj = J„[cxp(Vc/kT)- 1] 
, SiUail ajljJ-l irjJ T v JUjd« ol! k . ~*ijj&)y\ <**il\ j> c vlvj- 

sda** Jl J^aJ ASJ^J *J>«AI t£jWI ?tkJI ,Jf- iv-^-ill itisl JaiLo UXp> 
Jajlj^JI ^.iw vLlSCcj ( ) OUjj^I 4ilt> J*i fyS i. ( p-n aL^I) ^.-/fcJl 



J ^ P J**>U V 5, iil ^yr^i n J-^A* V* vi! 4JJ&U C-'lijjj^sJ^I JSioj 
<CP oJLJO 5ik^« J CJ>£J ISI \~H liilij OyiU Ajp jl Avi IJ>- yj 0\£* 

^ I^T l£j»- OJi [(YA -r> j£i] n\ J^-jLI ^ j. LUJI OlLkllT 
<Gl *^l . SbUi» Olji Uj5vi J0Jt>- ja Oljs^iil ?w Jbhii ij»o AjjScil OlJ_jJ^3)/l 

J-^jl.1 <ui iiis dA?" A^. Ux* Jli. J&* iJlfc jSs^oj ?tkJI li* Jl J-rfaJj n 
fyj • ^jA* V 1 * • J&" ysLl vlifi" ^ tri . Oj^ • ,r Jl * ,\ J> n 
J \f) *L*i; j, ^I J*M f ^^ ^^ Sk*ljj l^^Ja-i j. SJtU oi* U**> 
J^jll -ui Jl ; n ! J**jU *ji j. dJO ^ OUj/Styl JfcJ (V» _r S;lJJl 

. do j lj^jLj j* j^ i^j p 



JV«iJ J V* 1 ^ 1 0,i * ^* jLiu -'j ^ !ilaSl ~ 1, V-^ 1 ^S/l SJA w \|j> a!dl jUI !oi s_.-\iS (,...) 
.jj^l O^T j i^U, y^JI 5x5. ^^jUu J S-"^- 11 IViU 

in 
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"yjte^l^ 



^x ( «^j*» - -^j^b out? slii ~^ 5^ j£ju yu. j friirf ( ya _ r ; £a 



■>lj<j«i!l 



°^ 



^>lv^> 




. (ij*» - jjj^ii) judi jUijij j&j ( y^ _ r) j£i 
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cr ^\t±£+jj\ 



* * 



H I *t/M ir//i. t iti.ii itn 111 jit, ■ ' 



r^ 



71 d* 



*&£¥ 



J**- il^y \~*Z- ?J>- (V' _f) j£i 



: W*> f^^" 1 j^ji ^J p***^ 1 -^jf^-i C^r% 
: 5JWI w-U^ dJUi ajwj l;>" ^Xl> 0^1 V* 1 - 1 £l?' -^ ^ 

.Jjklj . IJ&.I j« yll U* J***-" VUiM ^LS> ! J V 1 ^ 1 J^ 1 fV .("-r") 

U . Ji*Vl UJb- 5>jdl S^UI <y 3*Lt->l £J iJUJbj If- £)> J iiy Oj* 
^ £,lj^ >i c5> J^ >. ^ o^ 1 c^* ^ f-*i-i-j'j» ^ 

. li^sUl U» JiL r UJI JSuJI (H -V) ■ j£* ^ji^ . "/. U Ji ^ UH (^ 



1A 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



, T 




ij^f iilla U J^s>JJ l/}\jU j* fjjl IJa J\^C^I ^y>j*j JljlU Jjll 4-idlj 

ijJJ\ <j*\p.\ JjSUJI ^" J 5*-dl JJoJl Jl. JjVl irjJJb jj»o lilj jsM 

5^-Sll'j S.U»«lJiI 4«ijOjl' p'il^jll «Uil *ia*i . If-iJ \j"5teU jw> J Jtily 

j*«iJli jjSUJi sju; *y- ji ^ eUaiJi pum oVi* J _>! ap^ai oxr&^i 

j! i^y. ^JLi^ «^J jSCiJl iJljk-S/1 v^ljyJLJI ^ *Uj! jJl jj£JUI j- / « » 
. J&Jl i^b ^ : Jp J^J-I .til S^, US' N] Ji2* V t- V-* "^-^ 

(JiJlS^il *»j J -^Lj If lAftj ^jJO J&* ^5^41 l^*i*v Jljj U SJoJlp J*-^ 

j* L^l ^y. dk-'jUl j\ £l*-jib v-^ 11 ^j^l «->i~j output , r jU 
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. SjjLJI SjiW Jj^JL. SJi>- \£ j* jj£s ^jijJji ap-jJ (VY -V) 

ijjjll ^v-^ U* ilfwl>- v*~^l jj^JiJI 1/5U- J* S^uJlI d<U^I J-J^j 
J r-l^l <J«Jl& 01 JaJ-l j-*- J*j . £&)l\ «J«Jl& ,jii>-j (Ji^J 1 «*Uf) 

. J?rU)l >_ oytll J 4jjUtf»l rr, T fiu..» l^j£>& SiliaJI ^jft i}yai-\ 




jjSLu u^ u <-*• ~<^?yj ^ (H -r> JSLi. 



^j jl Nl (/ VJI i ) w^ 1 ^ •■** J^ '^^^ JiJ^ 1 S^UT^j 
jjiLJ J.SII V^ -^J 4A 1 ^-^ 1 £ Cc-iteLl *» > ^ V^i «-*!&" 
j^JJI l,^U- jt Jbi ^ Ji> Ci} ^ix Jij fc*yi 5UaJl vj! J.-* EJj^ 
V^JI W*«ll tij^l SjJLtj . (IU11 J L*. JST^l C^-^i Ji v^! 1 ■ Jju^ 

ijiiiijj . i-— sji i/bteu j^ sijydi ^jjSii j^-ji i^ Jjj-*^ oj$Lui ,y i*^sj.i 

j&- JalSo" Jj^l jjSUJI l£U- j» a*i SjjUl obJ jj£iJI li>* jl*-L 
. i »• i ijjJJI iiU-i L^i-l a>:y vUS Cja t^j-U Uijjyi j&> JjV 1 '"^ u 
jl* j» j^jJI i^s-j 5Jjl SjU j* ^^ Jjj^Sll OjSCJ-J\ jl jl vt-Ui vr-jij 
v^^J ( r Isf-jjl ) L^lS-j substrate H.U- »aU> Silane gas CjAr^ 1 



s;j»i *-# «! j-1 J : Jj^i j^ 1 - ,< ■'■) 
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j* aa^o* i~— i 5JL>- j f-Uai (\T -V) J5oJl ^jw . (jU.1 j* j_jJU Jajl j* *)>■ 



2V-. 



■^ 



^Li^U^ ////// ^/,.////////////w 

P gX^cJttsSiygl- . * 

ft ^A>l / ~-' i= j^'i ^p£l^ 

isj&d** A/\AA/\AAAAAAAA 



: j(. 



__JI>yU ci**^"© 






j.y*j|l JjSLu-M ^> iwu S~~»*l XJ>- J *-llai (TV -V) Jivi 



Cd S - Cu , S j-UJl -^gijf - f£»A&\ l&jf Vfc- - f 
^^i^JJ L-ZjllS aOP-j l^tLl aJLa ijj J-ai J& Uaj jj^JLJI aJ>- Jif^^ Jl_p- 

Ij>- SOjAj Lp-lil <Ja-il£; j£lj jj-uM^ jjSLLJI Ij*>U- ywu Sjjli^^^waS U^j 

. Jlil .VJLft'-J ^^LJI ft*l ^U ^ dllil/ 

Ga As A5J tM £Jjj U'iU - £ 

AjJW <Ls<9j Ga As ^W vd^' ^&ti ' *^^.J "'b-oy *?* "^ fifc'^-l 

1^-,* iJaJl^Oj iw-^/JI J iWuJI ^Ijli yu- 0> ^1 jj^J-JI Li^U- ^y^S"! \Aijij* 



vv 
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lj_pjl ijko J*«; jOI <j*-«JJI l/>\)l-l j* SjpviT £ IjjSj aJLJS Sli.1 eJ^i jUjj 
l*~J- K> r-hlN 1 (JsJlSvJ ,jJ*J>>- Ax** <J »-J>l»JJ (j^J j" £& J* .^ >-5 ^ibdl 

OU-U J l,^! Ly jw^iJli . Cijll ^Jp- JUiw Jaiu j*Ua<» «L~ »JSJl 4»l!aJl 
Jj^mJIj ^S/l ^ ^iu" iti^l nJA iX5> 01 \£" w Jill OUL. J U>^.> JaS* jlfJI 

r bi «JL*JI SU-I J v«.£jl SilkU jUillj ^Jbf 1 f U**->'l Jj» kiUJJj . v—^' 
^IkJ JLJlsU icJl jusuj . irU-l cJj If* 5Ali-.pU 4ilkll jlp^/ J.I&. fib Jl 

: iJtdl J.ljJI Jp iilkJI 01^1 

. <$M Jd\ £UJ#I } _J aSjiII Ci^ll ( I ) 

.jJUall Ijla Jp JUVu' jJI Loads J^-Sll 4*J" (^J 

. OJ>j jl SopUU 4»lkJI MJ (-^-) 

jUa.j tfjX- *.J£cJJ iJ^JI Aillail jlOi. JJ>« cS-W D^W)II ^jiJl ( * ) 

*w J Sji>i oij^i <i>ii si* j»*l j*j . w-Ji aw «j* cbu>>i jiipjff' 
dUJtr&j . Uk~,ij J>ii u^ji ^j . ( ri _r ) J^Ji J ^ . f^j ^ 
^j . s^^ ^i^l j ^ ^^^1^ J iuir £.ul Sji>i jij^i J »ujji 

obj^ - dJii Jlty . oliiJI J iUa^lj 0l>l (»»«s- >^ «Jf l« ^ ^f 

^ 5^r OUT ^ycs. jJJi »Wt Jj <. \y* i*rjs VY Ui^l !jl>» *rja 

VY 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



. . <S\?~f Silt j£i J* Ifj j£ ^.Idl J. OJi 




»w 







. iiyii SjUJ-i a^ij,. .Sjij^i 01^ j>w-j; <v-j (ri -r> j£i 

V^Jl &U\ a\y*\ (i> * -f 

(i^jJU) SybUi Jjly>- j£ji J* Ul <u~*£jl Silkil C>j*- ^S^r 
ojljJ-l jj>- -Us*j \^jj . Latent heat iu\S"Sjl^>-_}l sensible heat 

.: JjU ljIjs^I J>> p_»i jy. 
IflU j«cj"M il^'^laic-l ^J* 11 ••** o*^" : Sj*^ 1 *j!A' ^Ip*"! - V 

. l j^S *&l IfZJsM jjl SjljiJ-l i r »5'. (J *ji; <Jp iJtt J>*aJ-l *iUl If-jLr 1 " *rji 

[, 1 LS* ^.j^l *\ ^tr^^J V"^' SbUtyj 
Q.v = (mCpMTi— Ta). 
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C T2 4 Tl ijl>l 1*JJ^ J» AJLwJJ U&l 4yl>l SO ^ Q., ^ 

. JaJwiJI OjJ X* <•) Cp J^ ^jJI 5jl>lj t m d>H Jwjll Al^, 
. AftUL Jaw ijl/- 4»U» ujj^ t>- V «j*. ^ ojJjj 

Q., 

^- - ",Cp AT 

ju>; sji>i oijs^i j* s^ai ojo* of jh ^j . bj£\ Jwjji atr^ p «v- 
. gjA »iU J ^^rl (i pCp » 0j£ »uij » pcp v^ 1 J^ J* 

sa^-jl £>j£ (To - V) J&JI iii • *iL->lj ' ^' ^ *^ ' -^ 

. ,ai ik*ljj SykUill 8jl>l ui>i 




«ili *k-i* ij*UiJi !ji>i oij^-y ^iy (re -r) J^i 

dl>l Jl <^Jl ^l J* 1 »W SjUl; am J»Uj 

. ^J\ Ji ^ a; f 

. ,UlI JIj>- ajljs- irji = 
, ^^1 *uAl ^ jjlsLI yU\ .0.1 5jl^ «rja - 



T, 
T.J 
T... 



SyS, ifj* «,!,. 4.J. ^ WU •, J**j ^s> \*** J« V>' V*> : !il1 ^ ! ^ ( '> 



, SJls-'j 
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Zjcuj \jb ii> \fy, ^ uJaft SyOiil ijl>l <^l> J* 5 -*i-^ £)>' ^ 



'jt, — ► 
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ejy^l^i 







-V: 



Lji> y>l. e^N .u ji;^ J J*i. <n _r> j£i ■ ' 

IJlft jj . J&Ji jjjU tgjli o^l j* t^j 1 ^ 1 J^ 1 jj^i ^-^ fl^ 1 •■** ^ 
OljjLl jwi aj^yll ►lU t v^ 1 ^•U-jfcl j. ijljll l^jI>I JlUl JaJb£ V Ol>l 

. ►Ill . jp «JJto£. ijlj*. J^V Jte-! u^S fcS-U-AI 
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cSjIjS- JiL. .«i Jljat J Jai, (fV -T) j£i 
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%a\&\ oj\J~\ oij»H _ Y 

UwJI »ift ^t^pj jlf**)^ *UUI Jl iJUall aIU-1 j* SjUlI J^i <LLe- ^«j 



t$y&l Jufii\ i>-ji x& aJJ-l j- os-lj ^ij?- jLT^^aJ <ol ^ Ioaj j^>«s" JS^J 

.j*MJ 4X.&I QUI; 



: Jj U SijlaJI si* ^.las^u-^ i^L-S/l JsjyLil j4j 
*fj^ VY ^\y -x* JM t>-i!l ( Na 2 SO* . 10 H2O ) jjfr ^ ( ' ) 
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. \j\J-\ AilkJI **\J>k jLJt JlJ^xJI j* J*LiJI &+*\ji iSj\jl-\ oj}-\ J^^iJ 
jLJI j* JpIcSI J}U ^"Uil «U>H J £, iar-U-l jlp a!j»M 5jl>l ^^ioJ, 
^Utf-lj Jc-Uill Oljji jlj^i-li J2; aJLJI oJLa o*UTOI 0>j Ji)_> . J^l Jl 

Jl *U^AlfUI aJU-I ,y JpJI J o^-ji inl&l SjljJ-l j. jlOA.^i : »lil (u) 
*>-j^ >_~>- Jiljl ^l / fjL<'J^I J *-.jLroiA Oj^ .l^ijUJI aJU-1 

. ||jvj> (J jls^JI *lj>-l I nyijl ,j» j^O} . aIU-I^^Ju IfeXp "J ijl SjljJ-1 

Jj»uilj . ilSUil Jl iJUflJI J* aJU-I jjij J^il-»l J^ai Si Ja Aili *lp *>-j;_j 
. 4*llaJI ^jj J*^ (_j j_j«a«JI *Jjl j^ U£jIj (J*^' jlltf r-ij^J ji>j *l« ^1 «JU j^« 

J2>3 AiJ* J jl~*^ J UJUl ^ jjl i5j>-Sll J.I_yJI ^j.io Jl>-jJ ^ 
t a-JU-I O^plcilj k corrosion JS"UJI ^j aJU-I Jj£ aLJjj lSj 1 ^- 1 

. AOllI t_J>J\Ssdlj w toxicity aJLJIj ; l£jl><Jl JaJu^illj 

^USsjl JpL«!1 aIsu-Ij; JpUdl aJjj S.sle! l,J ^ jljx>-l i jlk; iw» jpCc 
JyM Ja*j aJU-I «JL* J . |jy »,..*JI f^ui>y\ JjJs je- photochemical ^j-iJI 
-Up ll_^"fji_j liLkjS^jji SjjlkJI l y»J*j . Jlj^l AjjlkjS'A-i; Converter 

; [A] A-»*£j! ajIUII jljs>-l J iiJicJll 0">\pUdl ^j^wo Jj Ijij , a»-U-I 
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4ills )) jwLJI J-^siil .JaJl) ijj<£jl **0 SjU^-I j£c Fuel cell 

Hydro - storage iiU *^j $lb jSCi J* Olp^l - i 

Js^La Jijis JP 4*lkll SiUx-l >«" *si>_J SIlU J) 4-SwlSsJ.J 4»0aJI Jjj£ J& 

. '/. V« 
l-i* rjy JWMj <■ cL-UJl! l^ws>- iftj^sll ~ jl^lj >_>j^JIj »jjsr**il jM Ji* 

. OVT Jj«^i j\ *l^JI JUjJ Olif Sjb)/ ifU-l a^ tljAI 

4^1 Jjjji i^>-j cj£ t5j>-! ijA \4~* JjjJi « a* ajf 01 j^U.1 j« ,jA> • • hjy 

j LaU\ JjjJI J^aj kiilJbj . If* ejjkil "L^Jj^cll iLjwU-l cJ>l>- lil <«aHl 

' , JjJ^- A* a.l../a,U 

. i^Jjill J.aJI aJi* J IajIj*i-I_« SU-I jjk; <l1p vjdiji ai *i~£ i^SlI ,y j»r^ij 
ijlfl J^Sll J* oljNjjJi ^> flu- jia j!l Aj.>Jl ols^sJl ,jj» jjftluj 
. l,:l>«d. UL^j lls-j lij-. ULH ^l J a^ Jy i^-Jdl SlUI s#sJ jjjkl 
^ NJu W^JI Lf-jJy&ll «f^ IfJlo ,_/> -_>i' tl)l v 1 ^ 1 4)**^ u^ ^ u^J 

il^ul Jj-. J l^-af. <l>t iitsil y_jajl 5^>-! « j^SjISc. *U*JI j« JjaII » J* *biSl 
V^JI aiLJI Ola*. Jp i»l Jp wy l^ Jjall a JL* j*i V ^-^Sll f Uj 
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■ Jvpj VJ aJI Jp jU j*j .. 4lj\*\ j. a,y, ol>LI Jji ^ l^ ^1 
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Solar Ponds L+~+Jd\ i}jJ\ 



will £jjjl jA^aS \ _i 

<*J^\JI SjljJ-lj JU-UaJlj t^lj^t oLJUJI jlo,} Jp SjJlSJI i....... 1 ?.!! lyj 0) 

i^-JI »tM i|_>l| *|j>«x-£/ 4*w U-J SU» (JJlSsXi 4 i jt» irji ^ • Jp- 

J li}U^I .jSCJLI ja *\ \f . *Ulj *LA$I OVU J *ijyS.\ *~*xk\ OUfcllj 

ijljJ-l OlS^I f Us*x4 i-^tj <iwl<JLl lS^ 1 -U>" J <l>Alj V^ 1 J^WI 

. i^iAH JjiOll OlS> j* Jil aJI^-I .JJlSo dJUij t Sjjkll 

lS ^M\ £_U£>U l5jI/-I ,ji>all Jp l^jJii w-^ 1 ±M <£c^ '-^'j^ 1 <yj 
JiLiJI JiiJ iJ»dl oltU^-Vlj JJUI igj\J-\ i>JJ 4>^S3 . y* JaiUI 
4» v^JI *SgfJI 0J» - »y I jJfc- j* ^U-i>l j! JJ-I OljL- jp g'Ut - <i!jl>l 
frUAl ^1 uli j j*- £jUi Sap Jt>U J ijt* ol>-ji yip j* ^t jiift 

<r\* <■ 

J Uyb jjv- ^Jl _ i>«k-i,l i ;r +Jil\ oU**M ,j* 5il& Jil L^Jii\ i±d\jC*jj 
4yl>l 3Uafi SJb^l tt&II ji i-ULI Swb-^1 U&ll tL*- & *\j* - vUISII j^-ai 

Jl ^ jr^-Sfl ^Sll U, di &■ ( *»A / 55T>JI ) L&-] lil fcf JSCsJI 
JjVl £>)' <j . ( convecting 5JL*-)j ( non-convecting ijLa-V) 
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JJI iiji\ Ja^u ( \ _ i ) jSCi 



Ar 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



cli j»Jil yfj^ J j^L* gjj; >\£\ ikJ^ L*M\ &\J-\ JJ-I OljLJ aJ 
U+*i\ *>Ul jaj . Gelj ( ) Jf I fU>*u-l _,! k ifjjUl c-^i jl . &3JI 

4>-j]ll 4>-j0i. WJJI ijjjl J^Ui-lj jLi^J < JLii a, - 2 . : 1,/JI 

jloL J ju-Ij (^jl^sdl JUaJ Jp- Salt gradient solar ponds 

: will v^II 4^11 Y - £ 
^ j^ljl jjj jl UTb *QJI £li Oj^j, j JpVi *lll otfj, J j£>)| Ji_, ^lill 

»w u»j . ^uji ^ ^i js^li j>jlii j>m oia. ji^j, ^jtji £k*yi 
jjur^S/i j^j i^ jiS/i j>m oiu, j^u 0*^ j! *k^y jiui 

Jj^Ll j& jjl ij\J-\ OU-ji ^j . £_UJI ^J 5jl>l J>J dili Jp-j . iSjj*- 

jjJil Jlja- j& 4ilU ^j if-L. olj OjjU o . . Jl_^ JL&JI A JU Jp juiu t^JJIj 

. m^-iJI j. 

15^>jI Uli ijyc. jp ( ^iy fc-) Ol^.j fc JjJLj ^ 1^ 
(>V» J*p Jp ) ^U!l ^ SjljJ-l i>-ji IjJ CJJL ^11 t Antarctic 

. S_^J1 ^k- 2^JI Ja«j ( Y • - ) jf I 5jl_^ aVj^ 1 ^lS"qj>- J Ajji. AS-.J-J Yo 

•ui ji ^ j lwi »ai oujp j jjui ^-jji ^uj.>i jjtfj 4 oikJ^i j 
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g-uayi ol jJ- jTioJi j\ >jJi\ £iaij jj* ji > yj, j^ji ^ii tf i aujai 4 : ji 

(J Sa^ikJI i_-~Jj . £lill *U 5jij»- i*-j.i ^iiyj Mill OiP (J^Ujj *IU Jj^t ^^ijl 

£iai j vj^c jrf.ui jjai »u.i ji» ^kji *u j. jal 55>ji ^ii ju* *ai ok* 

. flaJl Xp 
<ji> <ii> u* J~* 0,i ^ £l» X* ijt. *>-ji #1. j. jiTI Jl Sjlji-I Ol^-ji 

. i_ji« i>ji V ^1 A* J* 5JU*- Ojlj>- i>-;3) 

. 4JU&I ^jJU* j*JU jj£j *UJl J* -U>> i^ 1 iijfU V 1 ^ 1 V^ 1 S/Ullj 

J Silf ilU*t t^JJI ^^JaJI JljjjJI Jp- k-iixU U-J jrv^r-j.^l Ua jj& j! JO^j 
i2Jo C^ J-*>- ialaX* JI^-jj \L**£ SS^JI C-*.»-^ lijj . iijlaJ I e J,- aA-UII ^* iJ^Jl 
d)l J&JJ J^j . 4*-wsM ijljJ-l yilaJI d»jjl- *J»£~j Jj*Jl iiJa jli 5j»JaJl Jjjl 

J&dl ^jjj . olf ,_,*> ciSf ^aio-Jj <53»JI £li j* ijljJ-l SUaJI JIJj 
^1 «Ja*JI jl^- jAyi* ^ jy w jtjl iL?Jll.l SS^JI J pJil JjJ^. jjS^i irji jrj*^ 

J J*. ^l^J ^J . ^UJI JL* jjjjijl iSJ* J jjjil. 4JU.I J W J»J (^Sll JJ-I 

JJ, JUl; »t*-j tSJJl_> Jl« JS3 i_j<£4 yu^Uu- JSsJ (»lj>- • j • ejUi» JitiSslI 

will i_aJI>J l)I 7*^; ki^^ (j^J ' ?«Ja*JI i>-L»« jj* «j^« Jv« J>J 7till jj* ,jli> 
. 4.>.,.>»..'Jl ipJil iS/JI oLiUadl J^ aJIp is»M-li jy «/jjji 

fc SjljJ-l A>-jj SaIjji UjLjjIj OljjiJl 5JbloJ UJ ^-ubll ^*A«Sll jLj^I <J_j 
4 (j^j j*«; jJl.1 ylyj t JaiUI ^-JJI jj*i)U iil^JI jhW JjIsM i>Li_, 

mjtiy^i\ Jjij^yJU JJItf »lo>«x« l lj iL^Jjl S->Jll il^JI Jiw C-*o Jilj 
^.Ji^ fJi^l ^.J^ ^1 JaJlid JU ^>-Sll ^Vl ,>u JJl* J^Jj 

A.i 
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I 
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. . ^Oi.iJ.1 ^jVl ^kJ SijOsM -bilijlj «JUlI ..111 j\ 5-.JLH y^j ^tJj 

jJ-aoS' : r »*Jjl ij>Jll iS^JI Vj-i fJl^Uw" jJl SjjJllI ( f _ i ) j£i ^ j 
4Jik»« Xs. Ky>~ j» J^-LJI e-lll >-->«— ik^ljj SjljJ-l ^joHc^Sj . ij j\ji-\ AjUaJJ 

. (j^Vl i$fl ja lAUol SaUI f ^jlj*- JjU J* U>Uol_, JaJI ^I^U JJ.I 

JU>- !*;_}_/ 5*^ J-W* Jj>JJ *iJ-* S - J ^,; i *AP Ij-jIj>- *>".)■> ^/aiJ si.l!i Ip_) 

• f^ 1 J .a* ^ 

«_JjUjj ,. <L~jJl OU^b 4jjlii.li A ir ^Jii\ i^sJLU iS[/JI (_ju!l£j l jfi>-J Ijiajj 

J*. ij>Jil iS^I SjJiSj . l^b-lf J*& >J*^" SJuO*JI OUJadl Oli . SfrliSJI Ji 
~±-j dJJij ^j-^iJI fjia-. OlSjl *a 5jlj>JLl r-U>£/l Jsjj ilS^i*. Js^ 3jljJ-l jjj£ 

. Wjdl ii. jil Oii*>t>.Nl 

dJJJb i*s>l*CU^I_) , aJj (jllaj J* ij^TSjOi r-toj JI J~~JI i-^iJl eJlft jwo_j 
«ijij . ij-^Jjl iilkilj tULIj »lil ji_ji il~?- lUil *Ul jv***- J 4jJLJLa^tl iSO je- 

j*j . oljl>J.I J*NT JI iLJJl ao,- ^lUI J SaJjH io^l Vr^ 1 ^ £-" ^ 
j^j , ijAijJI 5JUU11 (^JijSlj J^l JijiVl v^ 1 J?- 1 -' 1 J *r^ 1 sa * -V& J^ 1 

jrJa&j 1 juUall J_j k &»jdl j if Ul ojiji-l f IJ^Uxl ijXiJI s-U iJU*JI OliJadl 
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& 



*ii 



^5p§ 



W 



Biomass A-crjJj^Jl *L£li iiLfe 



Aj>-jJjJI ikSsll Jp (l)l$lJl J* #111 <J ^j*^ (Jplja- -Uiui i 4-.«UI JjjJI j 

. ( \ _o ) j£i >i'l . cJIjIpj JJLj !JL* ij»j Jl Wly^ u^ 1 




Ja>I J-^Ji j^- Sjjs O _o) jCi 
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jfkiJIj j^d\ Ak-lj; ijyljjl &&I ,> l^lil J^Uil ,> ^i. Jjjjl j;ui 

^ jUllj „ w-£aLl j* JJULI Jj^JI jJzi-) . JJ$I J^l r-U^ >LJI »_wul 
O^pUJI j« Jili ^Ju j£c_, k *>ljjJI J^tsM lilij i_-iiJJ ijljJ-l 5JL.U1I 

v_U9 ij«_j Jl ijfjJjJl ikSJI Jj_pJ oUiJlj oLJUjOI j* jig C-«JUj juJj 
. Js_j*vill t^-La!l ijijJIj * t__iiLl *>j : *jdl ijijll Alt«\ j^_j . c>jlej JJUj 



o ■ 


_ a ) JjJ-^r 






3 >*j J-l VtjW* ^^1 J-i-*^ 4A 




«jUl AjSjJl 


JiJ^I **> 


iJjVi bai 


Jsjj *Jj 


^^i-^l 




A-Jo jjt j_J-Ul 


JJ£ll J^JI 


-ool 




liilj jCJI 


JJLlI J^£|l 


a*w*_Xj1j y Jdl 




jjJ^LJIj i_-. ! .i~l 


i_..tj»-l |»j>ti 


o/Ji 




k-JcLl 


ODJLI jl*. 


ji^Ali ^i 


V - 


\J\j <jljj.l LUJI 




t_Sjj>*"' jr«~5sS)i 




_-icLlj JLiull L.UJ1 

Wjjii ouyiij 


oljjjll jlp. 


Jjjii'l 


^i~\j JLeyi ^U&M 



OLL*l! Sjlji-I r-k;N ^-_jJjJI <hSCll jjLsa« *ji>«i~j j^\ oUiJI -uatfj 
y^ll JlCil j, JSTl j\ JbJ,! jJiUl Jlji^l Jp »bj«S3l ^Vj v« 

Jjull olS>_, . J^IjJI Jlj^l olS> J o^iL. t^aJLUI ijijll J# ofjJjJl 
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Oj;jJI Ji. i^jJl <Jt£jl jiLa. j, jiiLl jjui iyjjlli J**- jl L*l V& 
^v, jja£\ ^jUJl _jl JjUl ijijJlj J**j" Jl ^ku-: jjjJI olT/t jl \f . ijLJl 

J2J, iUJ-lj v^>-lj <j^l OLk*! ^Jl^L. 5*11, Jl JLiJl jktJLi r t«: 
«Ja Jc- IjL^ ji A5j*dl iji^JI jktil J ^LJI it* J „ jUjVl <Ji ^j . lAri-j 
Jj r ,jv ?y!/u *jU1J i^Liiw ^ij'./*" »*Li>>; ( l*ljli_j ) ^J-l Olilj*?- 5Ja-»l»j SiUaJI 
*j>c~j ^itjl JjoJI jl j^i k ,y-ljjJI r&^ **^ 1 StliriV J , ijLSibj /o 
ijSjil J Sj^iJl Jjji] o,N> . i*ji3sH it>Ul J »aiu Tl l* «~>-t^i 5Jb-^U j^t XlL. 
w «— Jii-l Ju Sij>vdl SilkJI jiUt. »lojw»l iiUaJi s*UT^ Jgj; j! ^j^-Vl 

„ 5a* ojly J _ J*-b jlju>-l tSjt ^ SjU <oli jb- J ^*> _ aJji.1 jUJI ii^-J 
4» k Jr"^' ^J «■ u^'j •> v-^ 1 Ji* ^-U^ Jj»j 5Ja*-l_jj J*»u jl aJsx-j it 
j&j „ UI&JI ^iui^ jAj k ( 4JUI J Y • JI Y* ^ ) L-J iJl* ii/t S*liT 
• !a jTjU o Wa!l J!/^ 1 °^ «~>J Jf-JI J*j U* *w*" 

: oIjJ^I jl* otf> J** oopIS r _e 

jA i_l*a)l i»»-jjjjl it^jl iySj jl il ,. |JL>. AJjj^ Oljljjll )\i- J»P SJLP-lij 

O^Uo J jjl (jja^rS/lj i^rjjaJ.I_j J^jS^I oLS^ j* JaJlst jt SjU 
jj£d ejl^ Jlkjj jAJI j^l ^ ^iUII ,ljj,l JpL«J . I r 1 ( T - * ) JjJ*- 

^ jj^j^Ji jj-s"! J>f ji ijji jj>J (^JJij k ( ^ iiik» ) JjjjSCii ju-s'i Ji 1 

. Ji>dl <2Jai. J ( ijijjl ^ Jp li\jpl ) <jjt. 4>-ji •( Y • • JM • * o* jl>1 
k ^"JJ^'j <■ «^>ij^l XwTi JU_j t jjj^jl JU-TI J_jl ,y (^jU -laJ>- «Ijj 
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&SJI ijj J Is*^- a>-j; OI>iJlj Ai^^JI ^1^-Sfl Jt. tgjl^H Ji>dl 
j^ jfy ty*jy "^r^ *i$h v*£* > tP J*- ^ A Jl i ^i q,I> 

L«j»J-| S*U£3| ejbjj 4^U[ aJLp aj^lj . i±j£\ OUIjk-l Jl -iJjj J|>-^| 

j» iaigjjij Aijiajij 5j^j-i iijii *jij> juii out-- jl IT . kj&i u»p »til 

c->^- il/M Oji OlaJjil JIp iij# Jjja U*p J^U, . »l/l i/>U v^ ^ 
^ sij, Ua~j jjijll ifc^l Jj*, J iS^u olayil jIp Jl J>-UI »ljAI 

( Y _ o ) JjJUr 



!■ c (S) + Oa (G) - CO2 (G) _ 400 

2. CO2 (G) + C (S) = 2 CO (G) + 160 

3. 2 C (S) + O2 (G) = 2 CO (G) _ 240 

4. 2 CO (G) + 02 (G) - 2 CO2 (G) _ 56O 

5.H2O (G) + C(S) = CO (G) + H 2 (G) +120 

6.H2O (G) + CO (G) - H2 (G) + CO2 (G) -40 

7 - c (S) + 2H2O (G) = CO2 (G) +2H2(G) +80 

S = i-l* G = jl* 

JL*>£II oVT C>l5/i j <ulJliu*-l ^fs iL?- ( jjJUiS. ^vp cJU* ijij j. ) 
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w 




ajij. Ijj ol jSUl ji dlli Jp, , JjUIj tSjWI ajij!) .^ J**j J"a^a. 
jUj J-Ol Jj* Ol j£J Jjjj OlS> ^ ( U^j jUJ-1 O^T, Olkviil ) 

jjijll f IjJcJ ^opj { j|£jl SaLjl if^s iUij U->Ji ^t 4-^jlj-JI ^ 
2*U& UU-.^jicw ^jji lr JiL| \ii!as3 t ^jtd-i SjUj_, ij^UJI j>j,j >M j>ii 

. CjIoJjII jlp 4JJS; J SJUJI S*USC)L fcjU&lj isiai.A* 
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jlf. 5*UT Jp jij; jJIj ajijll Sj-JLl ^-UL-lj . ^Ij j^l jyjj SjJJI ^ 
U-tJ-I ^li&lj tjaUjJI cSjsilj i>^lj S^lkll SiUlj p>J-lj J*lfcll ^ OloJjU 

j>j iiliil Oljkidl) OUUSsJI >— 'j-^> \fi^- JP 3_)U*- aJSOI A»UaJI S*LiSj 

i' ily ^.j't*" ''■^s'^'r** u A -£^ ^ <-A* ->^ £}*$ VjIA' s»ii£ii jlouj 

j^ J»l i^j Jp ^_j3i jjl j^t ftljAL iiSsM ^L>-jljJI il^il Ji»cu-I -Up /V • Jl 
jUil -^i!l jjji; -Up /A « Jl J-a" ajjIj?- «*UT Jp Jj-^J-I j&j . /Y • 

: ( ^-jljJl JL&i # ^jWl ^jli ) jUrjJl 1 -o 

ij^ap il_^ <^l j*jii jp ojjii JU^ijAJ JjUI jlp j^- SjLp jaj QUI'.:. .11 jU; yS\ 
. SjljVsUl IpJ^-JI J*a JJJij *ljAI jp Jjitc till ~k* Cj£ io'U j! i»oTjl ^b^ - 
k 0U£!I oUJja j.. jbrjJI £&>! M • f Ip xil, jiUil J «Jb-j J,l c^wl J*j 
jjljll ^Lite ^ ajWI UUII ^>l .til LJlll jl^JI ^ ^ill jJdl U f 

^b jLtT «->tf *^ J^ <Ji^ ^j £&i "-A^r: i^ij <^jrK> ^^ ^>Uij 
. LJU,^ *LiU-l jUtfs- J^jU Jj^l i.jl jljiiil jup ojL-j SjpIjJ 

IpU-jI Jj^JI jU-1 ^Uijlj kjjj-l J!>U VIUI <.jl jUj OjAIj ubjl J is-bH 

.LIU- 

N^AV" ^Ip cbU 4jlJu» i^ljj *l^ C] \j^ **LX\ Cj\jH\ c^>\i JJAj 

■M 
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\4ij~ \^>. ^yaiicil jl iJjJI j> r^b jl/^b ^-iU ^-V jS"V V , ^ s ' J! 

siui j^ii-j Ojj \4j>- * 4jlj 1, ji- oust jt. vv ,ji>>- ji j** i> lJj! 

J»UJ 4*J* JUS OUt± iiUi^lj k OU^Uj oUI Oljji olilstj j>ljiSU -LyJl 
U\J\j j,UI f&j&jhj . S*UJ>Jl jj .b^ll JUljJ J UjI jbfj-JI {JicJ \f 

h\rj>\ J^bj £fr J*w j^jr 11 J* v*^ 1 -^ <j^j *J^ s*liTjJj fU^ 
t#*L Sal 0U>. .Ju^j a^lj l^oi i/u jl dljUjLTWJ *iU OUtl «!}W 4lj 

. OIpLw C-*- S*U Ol_j ^cu- Sjai a^^S" *J. S*.Uil jl 

f Ufcll Jlyg Ujl jtj-jjl Jj^j ^j,y ( i _ ) 4 ( r _ ) j^i&jjl gw J 

. [•] ^. *,u. <r _o > j,of 1 ^^ yr 1 ^ji ^ikjb yvij i^juAi 
•ju. f liii . fjji\ jjj oiru. j^jj u^Pj.^ai ou\s^ t jui Sji*y 

• S J^ gfto (Ja«i »Jl «Ai^» ojLff "dJtijj Jl« ^jJLp jj-L-i Ip 
Wb gjJI la,- ^, . jruli ^ 5Jl^ 1,-Ji .ITJI. UJUi- ^ lilj . iJUJlj .Ul 

ojl^. uJk; l^lj iWJ U-U jjSJ Uj ^ajl £jUi1j . jjjJJUjJU Uy^tj 

S^rjrUv .^j-- Digester ^.^Jl *U.j J ^jJlI jWI JaJwii . «.UI J S^ 

. ( Oljaflj >tl»ll jiij, t jUll VysW " Ju ) ^Jli J^ jl lil 



*o 
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jk-jji -4A ts-ui ^j*Ji ( r - » > j£a 



es^lii 



»,. L 



**'&£:■■ 







jbr-jsJI jJjI jjwail -V 1 (* -°) J& 
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^^1 £A>*Jl 



i£JUil rJ>>*Jl 



iyUll ^y 



jbrjji ^Isi : Liu 

V»jtj J*JI ,>. . jWI ^ 0&. 

. OlC ^i J 

^.tui ^ ^ ^yi ixu 






jWi |^j- jftj, . ^ ,ipj 

j* i^ii jUji a^ij, 4k«^ 



SJUety r ISl : LilJ 
1 \£j ^^* u-^ J 






Jui -JUI ^jj J/5U 






jiW ai>-I w-w jjift. JU«o 



»» 



.lii>l 



JJjSfi jijii 



eV £W 



JJJdl 



jUII 



vjjt£dl 



nv 
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Wind Energy ^Ujl j^ AJUaM 

oUi» SjljP- £»-j.S «iy ^^p^iJl* t L * Jl 4»UaJl yiUw Jb-I r-U ^Jl i»U» jOo" 

iiLjil OUJall Jj jTUVl JT J oJb-lj Sjl^s- A>ji Jp C-J J»j -tUaiJI 
SJlkil 4 j* Jp- Will Wty I,- J«~J jjl Ajjljll dJJi J jtiU^J J; t £Uy>l 

J] «j_,A. j>-Ul *ljAI *ij>_ iJJJiSj 4 jAJI *ljAI J* J*J j_jUI *ljil Jfcij 

. ijUi *ljil <ol& J*J j*I 

* < 

. tjtU aJI^U f\j£-\ ififi Jauyi. 

jp Lui i olj^L&l ^% Jp l^ Jj^-\ j£c il'U 4»U* ^-Ujl Ailtj 

\'JJ • C^ ^> ^ til 4^" ^J^ 1 C 1 **" J* ^ (i 11 er^ 1 «**' J* 
. fUJI jIjl. J* -0T jlUJI J LUi *ui*il <J6JI 311*11 V^t> «»WI «J* jlJ*" 

°k£ij **j" a"Li Sj^>-I l^ji ^jjj i j> ji>t^ L >^S'I £*y SJUpI (-jUUIj 
oIp,-. ,y iilail Uljp-I Ai^n* Sl^t Ulj^i (i/o-J oUljj a«j ,j&j . £pH 
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j* *lil »wi J S^jUail J iJljAI o-^jkJ! ^.Jlic-.i islftil j_j*a*JI J*)U-_, 

j*>\j iiliftj . i^-ljj ,jo' til ^J*"J j*"^' *^ (j-* La^l; jkb i_Aj*£ ,Jp U> Ojf- 
. j\- Ml «L* ,_>* If^ljl t^J a^iJI i\^ \^» CJ*>-' (jyM 

OUT. i>/r«^ «y ^y»^ -J^* c^UW »j^i J t«^ ^*^ jj*JLLl J**i^l Jiilj 

$ u^> ^jW 1 «Ja ^.1 J ^ n Y — * A S o ^U. Jjdl JjjiJI ,JU Jiij . _^~ 
tju r» CJlS"ta) lj-i liJJJj b \i rtiaJj ^jlil i_r**^* <Ua*olj> If^r" t^ Ji****' ,> 
. ' ' ' J**!* ii»v^ ts«>- ^j ^i £>*^ ^"^ ^V"' ^ 
cJUp J\ i^\ JSljl j. . . SUaJI Jl S^aiU J,aJ1 j. jkj -iijlclojl CJlS} 

^t Sis *\\* > /»U-' J CJlSj . iJlft b*_j ,J?-_j aJ_j JUa; Ja »wj)l J*>Ui-l Jp 

ijb> 5ilL Uai . J».IjJI Jj l^Jt-lj- Jp »ljll ^>|> j* till jhttj ffiW ^ 
j* ljYSII ols. £j aSILj *l^£iL i^l jailj JjtJLl S*Ulj oWl 
l>flj L,^ SJi^dl oUMjJI ffc»! ibjl JL*UI «^l ^-riA 1 ^J • ^l*^ 1 
J*>U SO>«d! Ol/^JI J cii& w li^SJl ei,- S^ifti^l j^j 4J.lj j^-j LJllIj 
iuijjl f-jljll Ol?-U- OljjL^io _j \V i^u ^Up rjlj« ijlj* r>^ w>lll (-Jji-I 
j^ Jjtil Ot>-U- ^jJSijZf- j\ iJlr Jp ^a* jjjN ijJ^o i^\ f . SJUI 

5_^i0lj S^jjl ONNI J^ iibi U-ljJl Ijjw>j , iuJI J ic-U OljjLTjU. l ^jJ^ti 
rjljll £ljjf ^^J iibt g-ili 4j"i\J ( ^ - *\ ) J&JI CftiJ ■ ViJ 1 fcjlA'j '^Jrr 11 
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'ii 
1-) 



ft 
3- 



J. 



\^ 
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■J\ r\,J\ ja 1,-Ip J^aJ-l j£c jjl SilkSI JL^LUI jji ji^JI aU^/l Jj 
J apL- OI_j_jL£)I j* IjUU Cn^j i-*»j£ Jp ajjj Lc 4**-LiJI lAi^j Jp k^: 

S^ jlaU* J k AUI&. CjIO CiiJl ^ *l^>ty iilSt ^jl^ jUpI, jCy* 

£Lr iX j J**" ~ a jv^ f*** 3 J ^jjj ^lA i>* cX J * L *^ 1 r^ ***■* 
LjJp J* 1 *' l£* * i«^*!l t_As<9l_j*ll Jb- «L; la?- iy »l Siji>. cJlTI »l_^> i r-\i)\ 

Up*! ,j 5Jj ji ii^ki r"l> jJI i»Us> «^~j IS^rf « jj jJUl » jX^aI (**-*» LJji J^j 
ipyU jj^; jjl 4>^-S/l 01 \£"J>-laJI j» fji« jJb* j* 4>-jJ.1 ^ »l#l SI . l^&j 
SjiJL. As^-Vl J>-li ij>-jil *l>il ij* £«p!l UjjJU Uju** , l$l>-b j^ t>j>-Vl ,j& 
,k*-j JUp C-Sll r-lvi-l djo J Obx» Jjjs jp i rj^~' J! »->jkk!l ^j^ 1 

r-jjl ^1 4jiUjl «J^1I flji (JsUwil *Lj Sljlft 0_^i *ljil J* JjJb- jLj J»-X» k TjJI 

J a jijJjt » «f JlSlj . IJb- S^iT a^t-j j_jX» 4 4*%b-Vl >1p rjS <j&\ fyll 

SpUI J ljv*j\5* £A If-pj- 1 »-b j j^ SpL» OljjLT 5jU IajO» £»lU Jp Jj**J-I 

. kjjJI aSLU klyi a*U* Jb-i J »jLf>- JLJ IjiUl J,l J>-j Uju* 

1,-jP Olf .1)1 j k L,- OlfL-j V JlioV jJI 4-Ja*ll Ailkll vdJUj j* 4S)il e^SJlj 
iiO Olj^-N OLijlk; J*>o k_->*il li* S& ^Cj . If Hail fJLP JL^-jJI 

Jjlx« J rtr^" i^ 3 " k Vj^' ^M' ^l_ji.l ^y iol_jil rj^l apL^j ^Ikull ^ 

l^« SjrkjS' Ol£Li *UJl jSsjCj . ^kPljljJ^ «*Ui£U O^Vl Ol>-L3- jSO_J k AjoJ-l 

j< <dl ^-b*i Uj 4^ jlfi-l ,y (j;j*- iJalSj^ ^1 iilkll «JLa j^ S j ^oL*S'juIjJ 

JjUl a«U>)/ iv^J ^lilW juJI IIp J J*UJI_j £>UI Jkst iJs^- ^LiJl »JL, : _j 
,j^ JJi *^» -b-ljjl . « ,Ja ' ..^ Lcj_j . jl^J-l Oljil ,_y: i y>J&'< i_aI>J jLxiV *Ijj^>j 
ftjvkJI <t>«ic ib- tij jj^dil «j Jpcui i. <u*ij"jl^l-l IJi* «wiji 01 ilj-*Jlj 5i/<il 
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OjjjJ! jjt*} wJjJ-l J>J9 APjjll J a! -Il_j > 0,-jisJI 4*-"i\tllj jj^b JLr^ 1 

SJijO-i cJfi\ ijblj . jJJ jb^/ij jydl ^ «Ul ^jj . ^TUJij >i-i J»J& 

jlijl ) oY^ll Sjb^ ayyf *.u»c-£/ Cerjj^ 1 -l**V • v^r-^y vl.yrj;V 
^i -J-I 61 £\ ^-UaJlj UaJl •Jllji J>> U& J^-S'S/I Ul . ( *-bll ^Ul 
jusu jll i.U.1 <S>I o^l ^Os-I V JUI JJill J ^ JJ ijijil SJbt j ^1 
SjU>Ij »ljil Oljarf-I J jujl f Jfe-J ai ^ . ^IjUJI jju-Jj si»"iRfl SjbJ J 1,~1p 

; J^il Jjjll J >Uol1 >iy r -1 

of wjl2il «JU> i-Lll (joLSII ij^ry JJ» jUs^lj . £-^l *»U* Ji^ Sj**- 1 J^~y 

J-iUv* *\)\ **^ ^ j^-i J*M *ij^ **IA' j*~. ( ^ ' — ^ ) ^J*^ w&J i 
JjJlJI si* ^ %>-bLl OUUI j, SjJjLl p-IJI fcy, C~J- Jutf, . ' ' » J>V 
J foU AVn • ^lijl ^ v,: jjl AP.JI Ijil Sjjjll A>J\ i* r J^j . ioyjl 

; 4i">UI y V, SjJjll i<yJI ^-^^ 
i 
V, - 3[ - (^Wh.iih)Y 

, Va i^y-o wjl o «—,: ^JJI JSCll J.JJJ ijill c«Jl ^ «5 fi 01 sJL-s- 

; SftWI ,v Vj^wx 4p-tdl SjJjJI SiliS" Jarfy^ i^.^.o«j j 

P = 0.61 V-V wnll/m 2 
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. #>U)I j* i_-««i swept area iJ&U 
P.- = 0.255 V J e watt/m- 

, ^1 i'lll J V Jlj>- »ljAI i^jj, Jij>dl J_,:y jlj „ 4j£jl ^jjl ejOi ^ • .o<\ 

. *-i\ ^Sj\~i SjJiill J.U. jl 

i?-Ldl SjOaII iitST Ja-yi4_j SjJjU r-Li^l OlPp- ( ^ _ "\ ) JjJb>- Jv/fo j 

. i~^JJ,l OU-Uil y w^ll JUJJ iuaiki-ilj 

( \ _ n ) Jjjl^- 
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Wind 



Turbines : iJIji! £jljll i - 1 



Ij-jS^ ijS'l' 4 ' (J 7"jLA' d ** A u^*i /V*** 0^£j ■ *^0*^ i^JI (J 3jjl_^waJl 
. SJU'lillj ^Ij.t^W A> Xs\~p AjUi Sljj ?«^aJj <^-\ cW ->ljll »lJ^w-b 

jjsM Oljj JiVl jj^l «^-<IJ U* (jf-y ci| fU- 4sy-_ji AJljAI rjljil v-iwaJj 
j. ilUj . JU; JUl -U» JiS/l jj^l Oli ijl^jil ^-jl^l C^O-t OaJj . ^-IjJ! 
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iXjlS^i sj^l vJk, if ^bjl »\J.y ij\y, jjC oij -A.V r-jl^Ll oJU. jl^jJl 

i*m c ijb ^bi j£j ^iji jjS m oii yijAi c _,i>i jii jjd ip. ^ 

JlC ^jjlj SjOiJI J*l~ y. WjAI Tj\±\ Jjjy Jp jjj, ^JJI ^,uS!l J.U1IJ 

Jc J.ULI 1 4* J-a«j . ( aS>I ) 4J0&J.I tfjSJl Jl ,-lJI SjJis j. Ji_pd! 5*UT 

jiSli jj*ii oii sjijAi j-ji^uij . l>j < jo^r >* Sj.a«ji J.UL ^S/i jbLi_, 
v^-l 11 jj^ 1 oli £>!>* cr^" t ^ 1 ^-> • ^ 1 Jjiil oli ^ ^ ijJi J"* 1 ** 

S^_j'ljjl oLJsliiil »j^Uw ^JJI Synchronous generator Jfl/Al jJjll j* 

**J*t J! £^ u^-^ 1 J*> . ^r^ 1 CijJ l^j*- l>ku»l lil Jaii loUadl ^aj 
jlj>- JJ sUI jjj£ 7=—; **/« 0lj>- JJ »LJ.I ^*j o' • ^j *»^» J^ 1 J^ V^J*" 

. 43--U-I JUp j-iU.1 (»l-l><i-»'i\J (j^is^ j>-\ 
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ai(jU._jii)j( J ys'-iiJl;j)oi i jiia ! J\\f. ^jU: j£i j* i^-iiiu (dkj 

JO OjjU Ja *{>} SOP J,} r-Ls£ Ji 4iai-*« J*kj ^1 r-LjJI 4a11e> Jjj^ iJajlj 

jji siyij ^jjjji &<ii «iiy ^yi 



: j/m j>ji n_n 

OjJI Jj-Ul J^Jl wjlil-lj j-j-^I _>>Jlj Ja-jdl _y>JI * Jslji J>k Jp Jbj-jJ 

li^. ^-bjl iills. iJaiS/j . ij^sil iilklij "-Jptil tJUaII *lll \-S jy lil V"^ 
ijb>J kj^W nL^Ssll jjijii jl "U>>|-l « 111 j*«! jlsUll s-U J C*A»«iJ lil i~>-j 
31U1 j! JjjOjl <JaiT £ iiljLiVb l^JUW J^ff £* . Jkjdl ^laij-^Jj oLLl 

iljdilj iftJI jtUlL JUa£!l Olktf- ilJL.1 J Uil iJkjVl oJL* J«i-Jj 

. tf j a )i juiij Juji .^^uSf ^>Ji J^jkiJl ^Vi il^i Jj . iy^Ji »i^£)b 
<*)\ ^IjSlI o^-U- Jul a^jJI ibSCllj ^Jlj ^^^tjl ol«U» <y JT 

: £*-lj-Jl v -n 

. Ua~ Uj Hi ^ jlsll JJ^l _Sj*iai. jiU-l 

United Nations Economic Commission For Western Asia, l New _ X 
and Renewable Energy in the Arab World', PP. 66, Beirut 1981. 
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Geothermal Energy *->^J jfi 6j\j*tl\ Li\Jfi 

.-^lijflj ; ; crust Vj^ 1 Ir^ 1 ^ [ ( ■ \ - V ) J^ 'd £"] c/^ 1 ^-^ 







<«k£i ^jSli oui ( \ ^v> j£a 
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Jp iwijS!l Sj^iJl dJ— » Ja--ji« *L_j . central core ,y>j)l\ <-Jj mantle 

Sj^JljJ-l jjii^aJI ^ l^Ja^* (J d)jX3 Ij^jLf ij/y^ij v«> t OljUll 

. ( AjJpIaII ) 5JjUI j>**aJl ji SopUII Ut t ( 4~a«U-I ) 

^iJU-i AJjUl JUall Ju* JJ, LUil 4~JlrH ^M^ 1 J 5 *- ' ^M 1 ' <i ^ 
^W-'J t(J*l' J**" Ji -W ^-LijJI jl Jjf Mohorovicic discontinuity 

^1 ^ 01^ o ( i iau^ub ^ W* ^ ^ ^ a^ 

fj--lyJlj Th 232 pijjiilj U 238 c U 235 ^IjjJI jjto Ji- U>JI 

j! J>j^di ^j iUiP Sji^ ^uiVi i»iiJij u&U'i jp gs, jjij t k 40 
s^tjai ^Ui>i i»uji j* ^s, oijiiji ^ijl j iijj-i Sji^-i oi <-r -j 

^y. Ok£ Cj\Sj ^-LijJI ^ ^jS/l Oyr ij\j>- ,y /\ >y>- [& ]f i lj>fj\ 
^Ij! ij»j>- Sjly- LjS; (^jLj ifUl Sjl/Ll a-^ ul i_->«JI ,_yj t H-^ 1 

mid-oceanic ridges OlksM Jiv-j OUijJl iilkLl jtUll ^j JjUI 

. Subduction Zones (++> ^LoJ^I 

. y JAl i.l x* Uljljll Otfjll OUy. •_***■! 
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j! Osf d~>- i plate- tectonics njiJj^il JjUsVl jl Hj^ 1 ^Sj 3 - 

Jji &3>- J ( V-jJ liM 3 ' *-■) P lates ti^sl (J) V^jVl SjJJiJl <~-&j 

JLU-I Jfcjl JpIj <J>! 0j&, [»i ^U*^l JT J^-^l ^k- c^ jv.jLr.JiiI 
£ Jk^" <J JpUai-^UjJl j. ^liil magma J^J-l^^^lj . ^jVl J* 4*jj*ll 

oUiy a^ S-u-Ldl (jLU^J jLii^l oNj*.j , iiiUiJLI oJL* j^st Jp lo^** 

5JIp 1*3 jCm ^\j . t * 3 f l* JS'jUjJU*- Ji^r^ J,} Cjw] ilju jji OlksM Ja-j 




tj\ «JI.Vj^-JU»V' (T-V) JSCi 



hi 
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*~" UJd^; i«ji ,>• J^l j^L) j" j** jl U> . i*- Oj-U i*U J^A>- J OU*jil 
SiU-l Jp 4j _^Ja; j^JJI Jjuil ^.jL ftU- ^y js>«i>- JU>Vl Oli t ol5 lf**«»-j 
iJa^l JUaUtyl JiUaJ j!l ^UU^I >U« J cbU>l *!*!*, . a.UU 
JUll)_j jjlsil jiajl uJjla CLj^ jJjdl jJail J_yg d~>- Oceanic trenches 

. c UyJI J dip-' 

Jl Zi\J>yi UIj^I J>j JLbSfl ^ ia*: t^JUl JNjjVI ^ Uk*)fl c$»jy 
Sjlill Sib- Jp JU-I J-*- j! ^.jf I J-ljiVl jj& Jl Ua^l JbiU^I sla 

. J*.}Ulj ,j-l_>»S!l flJA JP 
Jji>- Jsim -L>-jJ \f . JUaU-SU Sjjljll Oljtfjl JL* J--%*5 ijiJ^ 1 t/lji^b 

. (r_V ) J&i dJ)i Cfti ^ w (i^lil *** <i ^rO^ 'j!/ 1 - 1 ci^ 1 
Geothermal Fields : L^ji\ 8>1>J gjril Jj&- Y -V 

5JUJI SjLU J»*j il~>- Wj^l ijiJi\ J* eJj-tf- jlfltU jiUall »JL* J^-iJj 
OjJli JLai JliU Jj»»- Jpj . SJL&ll j_>>wsJI J *l»ji^l VJ*H '^ tic***"' (J* 

oWjJl 4^U c/ Jy^M w^ 1 <ij!> 1 so ~*~S"*As^ «-djfH W-U 
JiU; <50l «Jj»j J*- Y M »x*\ tSjLo lr oljv._ > LS'S r i^ j»<J) ^fty^ i^>d\ 

. »s*ui!l J. jk OjJljJ ^ • • Jlj>- J* 4*»-UI ijljJ-l **j«JI 

. .ILI Jp JjjsM iJJ&\ j^A\ Jl J*i J» Jpt Jl J-^jdlj 5jl>l Jtoj 

jjiwJI i-vtAc «Lll J^«a 4 JJ-I Ak-lj; ^ckJI Jl SjljJ-l J2£J AkiJl ei* J> 

. JiJI *>JJ LJS 5ifbf VjI/- *>-jJ Oj^J 

Jl Jj-^jJI ,>• ~ljll ^" SJLiU jjp J>w*j. Jai. IJ* alii t^l> ii^Jj 
j\ SiSU\ i!U-l j^L.^ SjUp ^Jljll «JUj . JIp Jai-^ Cji ^ i*«*ij t ^kJI 
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A£JU txVuJ* -JU** cdUo^ 



^ 



o^ 



iJ^ 



-j J ^VS ■-iDluillHHIJ i nr" "1^^**^ i>>rfMY^f ^r«i»imu«i«»M^i«i !■ li«rfl!IJ^ 



A- 4 






» ^T" 




* * " Asm i* ** „ p -i > t ■> \ 

7 •» ». - ' 



CkV 



,±■1 






^ui r J (ft . j^yij ga-cHj ^M 1 Vj ^"^r c * • ut ^ 1 ^ *>*" ( ' > 



v„ _A, — ■ — V 



^st^iyAA 




^L-jUlj ^yi . J«>l ^a^Vl £ ^UuJj ilk- . ujjliil Jill ijJb- (^) 

■ (J? 1 -A* *y»J J \fi (5=»jJ-i) «->*«i>yi' 



■ cAm 1 J* - '* ^j^y *ijli a**"* 9 : lijyU' (») 



ur 
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oVLf j lWfc-1., ^yil j* Uljs* Jp J^L-I J& jl>l j^ji^j . ijUJI 
: UL* Uttta~» w--*- £ljil SWIS Jl wjSfl !jl>.l ^tol Jji* -JS j&j 

Hot Water Fields fcHJl flUJ) Jj2?- - > 

. ipUJl oj» j* i5^WI iS;^ Jlj^vJl OlS jtUl J JjiJ-l t>JA Jfryj 

* . * 

4^-LJi aU.1 Cilj»- J*5\iL»l j£c_) . jLWI AkaJ ^y \~j\j>- *&rj2 w_»j&; Ajjly- ajU> 
J SJIp Aijlj*- O^a*. J^j J^J^c^l J* ^iJi"^ J**- J* olS"bl L>Ucil 



Wet Steam Fields <-JsJl jl»Jl Jjfc- _ Y 
till j* »j>- jj^-ui t SjljJ-l i>-ji J (j^liitl i^jJj Ja. V ..Ail J (j^Liatl viJiii jp 
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. JUI i^jjUl l»>i- JTUil ,>~ i~~-J ^ O^S Jp'j VV^ 11 ^lA 1 o- ^W*^ 

jji\JU\j wLU&lj SJulJuJ J «a>rjLl ^ U^ll jl>Jl jaU, ai.1 jy 

. *l^£ll aJji J l^TJii-y Sa>cll obVjJIj i^JiJIj ObLJlj 

Super heated Steam Fields ; ( > j&>£\ j\i%}\ Jj&- - f 

j\i~\ »IU asr-lji vL-p- ^J^l jUJI J>»- VrAf 1 V"^ 1 <>* Jj 2 ^ 1 •■** V^" 
SJU-I J *U OjJO c$I ) lit*- IjUt J>2J-I oOa gZ!j . lJUII^* jUJI j&j jUJ'j 

U»j*a»-j OljUll J. iLlill OLSCil ^^u ** Uabtj La*i£ jUJI Oj&j <• ( &*UI 

_,LiJl lJu *J>£~!j . HzS i^rjjaJl jl-ujO ,. CO2 i^jjj^II ju-TI Jtt 

i>-jj JUPj j»«-sll rek«- XP »Hl « jljjl 4JU- J t ^JUc* Ja*yj C-rfi jli^ jJp 

eij>-jll «J*j^laU i*^ ,j^ij Jjjjj jU*Jl JJUi Ja*si!l ^1*^1 a«j . ^jV^Jl L^J] 
S j'j»- ^J^ J»«^ J 1 ^ 1 •Jl* Jf^vaJI J* If^-^J jJI SjlAl? J>^*JI ^l** cb^>- 



JhJJI Jllil J^ Me. Ul iji. if-jj i'U X* >m1 *lil 0j» (tffj*- W Jb-lj) j>JI nk. ,jjXw. 

jM 1 ^ j>> J^l jWI «jlj»- ^-jj JjSJ Ux* . U£»j .... i ji, i-ji ^icj «u >^a; jjjij.1 

. « jA-^l Vj^ 1 I ,j~-J SjljJ-l J^-ji ji J^illj k La~* 11 Ijfe 1 ^^w 4,-Jj 



IU 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



ij>A\ O'uVjilj ( UU J~>- ) UUaiJ J iijsr/l lilt J^iU «i* fli*! j*j 
-«^l (i _V) j£i!l T^JiJ . ( *jlS^-JL. ) JL.UU (LJj^iJlf) *i^j*SH 








■5i* 



mgrrrUJ 



jWI J>- JU-Sl .^jJ r j (i -V) j£i 
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SSO J*>\^l (j^la ^1 jA Sji^S'iiU? Jl ^fJaJI J^! tij^ 1 li^' kj^ 

oliljulj &Jdlj 4*ljjll oVlf J ^ l^-S/I oUiJii^l ui . ^ijSfl ajjI/L- 1 
Jpt X j^~\ V Jlill J~-* Jp, iJjJJj i^LwaJI ^l/^ ^iwjlj jAJI *W 

S^b^J.1 OLVjil J iUJI Jj>- t>>-l *&•! S-ap a^-_£> iotfli i~*ji-l »I_^S/I J ja*JI 

jU-JI £&1 JL- rfj* ^A J A; 01 OjV WjS/l SjljJ-l J}UCL-I jV Ualj 

jx&j ^i v^ 1 ^-W 1 (Ji*- w c-j/u- jji ao i.j! j~ j&, . ^.jS/i 

: Aijfl Sjtj^lJ l»U gb *Uii i -V 

U^d W^J ^JIA 1 W*^~ U^J j" J^*- 1 J*" Sj^ 1 /w* 1 ^ 1 i> ^ruT a>-jjp 

. ( o _ v ) J5^!l j* dJUi ^. IT ^>JI 
: ji) j Ljji\ 5jl>l j«ISU _V 
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•LtU^ 



.fi^l J SjU-l gLU ^jjJ «Wpi 

O U'«; £U?jVl) w>jU t O YY« • = £tfc>Vl) *U^» oUait*jj5rfj 
oIpIU ( V _ V ) j£i ^jij . iJlS^j Vj2»- (> f « « • Jlj*. £Uij>l ) jWij 
jCmj Isbil J^'j Lnsi <_£~UI iLs^Lrf A* J^o ^*^ V!".>1*£" V*j p 
Jjj-Ij ^^JJI jLf-j^iy . qjS'|/JI ^-"IjjSj JjXj^ ^i^o-UlI aJLft jj^jjjj-l 
br Oj^ljUw l*J&j. O^ ^jli-l. »lil jlstf. Ot Jfc>-j 05)j . yJaJI jUJI OU^ 

Ja^jX* jJj^.CjIi 4«ijVl «jlj>«il jilvfi* AjXcM Ajjj«jl Ajj_^*J-I jj J>-JJJ 

. [•] Itjjt h>-jS Y* • JJ 
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. *UiJI «~ 5 '!/ , J ^(/Uall *M* WjS/l jiUaJJ 

V-TI/JI ^t=i-^ OU>il JJUi dUi tt . 3jlj>JJ jJUa. ^ Jllj V 1 "^ 1 fc^ 1 
\Jai I^aL. JJlsij A4kll j jl/^l 4-1j3 utjf j<j * ijsJaJI C*i 4-^ijJ-l 
ci IT . j«kJl Jl jt>- ^ *-»yi Ot&y oUI j £>uSll v^ C« ^^ ^^^ 

-i LJ^Si ^k^ ^*^* V"' *iikJ,l J^ii*l Jp uljc^i ^1 J*lj«JI **l J*) 
LLLp Oj^Ij ( y\i- l^jJ ) t_-Sj^l iapUil *Uw» io-U J|„S J a>jJ jJl ^"U' 
Jl J^I>L.I Lu, 01 dJUJ jui wjjILIIj t Slfc^Jtrty jTUSlI jjj* f l^b- 5 

AijiuaJ Tjay I^ToUS^ J**JI IJU Jl >LI j! Uj . > J«VT £}\J Jl ^1 JjO>- 

!/« j> m j£* d\j£p <>~*>- j* >»>■ i^ j' <sh **** ** Jli , ^*JI jUJ jH~\ ol5v« -bwi^ 

^Li ^r j^j i_- -;UI J>-'-» el^ jlj^l «>i* *J^j iSkil (j JU f* ' (J! ^ * ' i>* u**"i 
.j^Si\ ijl/Ll Ol^-jjJI Oli S^ivaJI jIj^J A^jiS' Jj^JI JUil OlSU 

m 
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. Jj^-I Olji-I J 4&fJ.t Jjo sUll iJii; SjIpI Aik*. i^fj _f 

jjiJj JUll Aki-^i; jUJl Jlkj jl jSCjc iu-L-S/l ^!&Jl JajjiJI eJi* jiljl *U*i 
«la^ J>i (iLr^' J^ o* ^jI? J^* t-i~& S^l J& ><■ j4j «-L^^Jt OljJj^ 

. jO-\ »}\&\ <uL*JI «Ja ij*~Jj 

: j-^Jl 1 -V 

E. Barbier, ' Lecture on Geothertnal Energy \ Conference on Non- - \ 
Conventional Energy Sources, 20 June — 8 July 1983, 1CTP, 
Trieste, Italy. 
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Plants as Source of Energy . 4JUaH jJUa*T OLJl 



yikll «Jlp \yfifi- i\y. pX OljLj Jp j|£jl jA vlj^JI j* ^L^l J»oAIj 

ily. apI^. J If. Sili-Nl o& ^il OUVl ^ Jp UJ j& \£". jlj*- JftJUT 

: Jj \$"lf^> *kJ*> If-lji c5/f tfUaJl °Ij"M ,>• !i Jp ^U)l *Up *♦>■ JUsJ 

. j*Jdl <d*»- j^j^ J ^IT X^a£j OLJI fjjj _ \ 
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21Sp j ^>jJC jUI _iJiL- Ul i.lp jL^ll J ijUl Cjj>J\ ^jJOj . ^'li.1 

Tannins ObJhJl jiliSj 

. io'L^ 1 aSIUJ IjJUa. OjSo of j& OU #£-. Jljs- UjiJU £**-> 

killi J U oMj^ill j>a«d jbr j-Ua* l,^j_j 5^*^ <~£>- lyJ* j*j k JLJl 

OjSc.- oUil IJLa apIjj ot *lj^l Jiic~j . «~£U oUUail J Jl^c-^ Rials' 
oLU. aJj^J JJJij IjjmJI J> jI j«J»I1 **U3 j. ^jljJJ j^I «US>II «lj^ 

Euphorbia : Oj-Jj-iil Y -A 

LJj.jaJIS' 4*a\*t J E - Lathyris Oj^^iJI £ljJl 0>-l J* Cj^t 1 ^b J Jj 

jJLT i i ) iiiJi a-Sj ^1^ Jj>- ^Lf i Y «jUi. ^j!/- t5j>^ J^' *y^ ^ J 
JJUI Jj^JI J JtfcU S^jJJI Ojj j. 7J. ,>ki-l oSJj . ( r l/r JS3 Jjp- 
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^ JjjUj . JJ$l Jj>c5^il r U$ Ujjjc j& olijO j* .111 J ^jIj U" /VV 

. <u^£il AilkSI r&y iij>- jx£ l^T iuLJI 



dU* J \. 



jU\ A 



u+^*—\ 



^<\o ^1 






yf -\0 ,£,1^* 



<^A 



%r* 



«■" , 4. 







£cv J^ <^ 



ok 



jr. 



Z\iV 
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: AiUaJU jJ-^*r SjUJI f -A 

,_>. '/.^V Jl UU lil i^Ui -yJL. j! j£e iilkil J j_,i v_-t>JJ Jlj^Ai ji^iJI 
J*J obUil o\j . juAI Silt j, /V dJUiS3 i_J^I j. LjIjsj j iS^Jil 31UI 
Ifi* J*«i JJ\ V^jJl ifc£3| Silk (JlmsJ Jic i__£M Otj (j^jSl jtk- yxp 

jl . j*jS\ iu^JI jUJi-Vl Spljj OI.UJI > 6 I_^. ^ oUkLL *li_^l SL-jS} 

J_j i.U)l C*»tf 131 )) . kulj «Jli Jswj jl J& S-Sl *ijl*j jlsr-i^l SpIjj JaJa^ 

. tJflJ^ ti-i-b- (( l^oyuli AJLui aSIi^-I JLi 

jl Ojjxll J^j . JjSjll v_Ja3-_j* 4^1 JjjJI J IPj^S. tflUl Jjvalstji'l jl 

ftlkpl 5j?-lj j. Sa^ olis<pl_y: *i«£ ij^l itJI (J yd jjl iy_jjl jUvil aJIp 

*)IaI 1^1 1^ J\j>-)yi Jp SjJiiJI eJbJLi l^lj 4ii£» Sijl* C-PjjU lil ijjiw Vr-ti} 

: (j— «_i!l aU* 5y»j Cuj i -A 

Cjj; l^jlil J& ^jl^l Ja*» Jl «-J)l^l «J* ^S"l_) t Cjjll iJl* J*- *-JjLf 
jU uj v*S" jt \^ . jl/L-l oVT Je. vlil^Jo (^1 JlstoJ JjJUj ^^-iJI :U 
. JjjaJI O j <y \+~* AiLil jljJ-l jrwd l>JJ*zJS iJKll jp Ic^^JJ jl ,j~*^ll 

JU-I *Ull <J}U JjjJdl O j a. ^j-^iJI iU O j jU-.! (j;jU5 jt ^ijil t>y 
*.|JL>Uv-'yi j*i lijla ^-^iJI zls- lLj j asr«r u ki-UJJj . JjuV" jl*-"l Siljj v^-rH 
J p*jA\> JJUij *>-lil ,JJl5o jj^jU- j* *ljjjl-l j^i jj ivU i JlkJI A-<ljil 

: vJUJall -A 
>Y1 
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* • * • ■ 

i_J»JaJI ipljjj Ljjjf Uji^ LJj^iJ^^j J Sa^cLI OLi^jJI OlJb JlSj . Ja>l 

£JLT^ J* 1 -!>tr^ 1 J**i-> V* 1 ! C?^ 1 ^^ -^ , <J ^ ,,Ai £-> J* J^ 1 i^r^ 1 
jU-l ci|/»*JI kJbJaU Ja^l j aJU* **j}> S^aJl iw^sM **JjM «-** J* 1 J*: ^1 

. Lib- 4Mdf «£>.Sll SJbdd Ob^/jJI JT l«£lf-J jll *Si\ tjjU jwUl 
t-JsJaJ SJU i^j^L (^Jl J^*sM \^H »U- J (0jjil>-) jJi aij 

*Ua*ll Jjj>- (jfljj <J>*a*£ tS' J* 1 J»Ums.I SO* JjJj J>*wM IJUj k ^jtti '/,\> Jp 
o^i&l v_JUJaJI C« ,>• <!>' ^JJ Ic^" £jl> J iJWI <J,WI k-yU *Wl 1^*1 1 

SJU oljjj, i^ jU-j a^-U ftt >ly^ ^^^Ij cjyJI ^jLWI Ja a«I ^. jOI ' 
JLkU J^JIj of I opI_^ jp^-J^IIj ^1 JUJJ jljVl oTjOIj . i^ oUL^Ij 

• V^3 *UJ0l jlftijl Jb J Syo>. A>ljj)l pWl 
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J"b • «*Wj z\ji\j «J!-b»)Jl J Sju* Jja*ij jfVia ^i, J^U Ol_^- sop 

jSOj > oUI y J J\ jtfLsJ-l oLu.j i^l oIjUIj ^jJJj j\<JJ Oj 

jliM JaiU Jl ail* ipj^f <jp>" Jij JjyJIy Jl ^ Sp.j^i ^jj ajj j_,ii-l y 

. SjUaJI Ol^^tJ-l Ssxil^. Jl iwljij 

j^JIj y I Jp tt&l oUUI .l^-I ^_ 4il a^-j aij JUpS/I (Jj Jl^Sfl J 
. <j^ ii^ Jljj S/l Ja»U U;U_j *>ljrJI jjjjSi Jp OjU« i~»U. o^jux 

^^ oUj^ai ^ ii'it j^>. j. oui ji jp *^ii ^sjj, jmr 

jttM ^j-4 Jt. S^rviTo^l^ J i-^Jll Ujlc oUj^l iy: j£, „ oLU.jJ-1 

: JLiLUl oULi V .A 

u ^Jl^ i l k poplar jjj-l oU 4m>Jm «jU; cJapl jJI OlAJl j* 
i cottonwood (_^aiJl jyJ-l J/*-* t alder «.ILI jl^- t eucalyptus 

(j^V £>*-> ■ 'j* f>" *' V"' t/*^^:' ir^-* 1 ^J^ ^»j . sycamore j^l _^i 
(0>-ljJI jUS^JU Yo,. . . Jl J-a Ja*c ) *jt£+ cjj^j j\>J&\ ipljj W-l 

»^t^i\ f-jj ju!>-l J*i*JJ . AnVl"\»J fl j,« J l.^< ijy^U Ol_ji*u «jjl jl il/}\j JS lftJUd>-_j 

: oUl # JJUl ayjJl A -A 

i^Uj oljjufcj,^! ^ i_Jliil jyi hojJh jl^i.^1 (yj^Vl *jJ-l Oj^i 
Sj^-jJjJI ik^JI Jj*- Jp ij^JjJI &S3l ^la>«^l ^Ij* ^y^jjiS'JlOoj . jjJjjLJI 
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"ks-\^\ OLLJI ji J] iiLil . OljLJIj OLS^U _£ r J J iULJI oUjjjSjjJlJ.1 

>» JSL. ajij Jl .1^1 OUUI j. OIjJUa^/JI Jjj^J JuSfl JjjJI 
j-s-l ,jfc Hevea islkJJ !/>£ J*Jj . Ijf- JjjsJI li,- /»jij OtrU »ljic-l 

. kiL-Sll J Sj^ku vlw> «Jp *_j5;_j Guayule lj^J» j* LojI JaLUil rJ>cJlj 

^jUtaJI j I Jsyill k rape seed C-aUI jJL k jkiJI „ palm trees 

j&j ..^Ia^j peanut jb^JI Jjil! t maize ^UJI SjiJl k safllower 
. ijJlOP 5j>^T 1%J Jl 4iUI J>_0il J.J0 ijijT ^Ul C^jll £*>■ Jl^u-I 

Ji. Jjo ajijTJ^s-J jl j£c IJ.L. \^j^r J iaj bl^. ^" jUii iJUj 
£>="-..» JiJLrJl i^U ^'I^VI jl»Hl J ^O" jJI Copaifera <Lj£|l jUJil 
JjiOi! Jja^TspU, Jwc-- j l|*J^- j i-a J^ u *»^. ^ij*. Ojj j* o j If. 

. J>.loJl ji>.vi jitC J 

:^db JjJli^l ^IdM* -A 
Jj>^l ) J^i c ^ ^i £j uiai^j ^uJl OIjlL jtrt ^ JijIjJI 

OljUl Ay, ^Uj Jjj^ll OUkS Jl JjJli^l JjU'j .^dl; (JJtj>|l 

. gasohol JybjijU- Jp J>a>JJ (^jjL»-) 
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« . at 

'S\ \$~ . l~p\>- 4jiiUu»i ^jjt J i^t« jloJJ jJb»«dl JjUJ! jji^JI ,> U^. IjJua* 
C, H 1 j O., -. 2 Ca H a OH + 2 CO: 

j^r^u- jjjttji 0*^1 -v^ J B 

AiJjJUUll iljilj ^JJ J^l jAi2A\ ik-lj. ( JJLi.1 Jj^l ) Jiy\il\jJ^ 

/f*jS"i IjlJli* l^Cwj J ,JULJI 5>-jJa l)I J^J . \z~i Ayiu>.l.i 4*s»-lSJ] iftliivj .jSoj 
ioLfl^J Zjy&j ij^JJ"^* AS"* ii^ Oajui sA* JUinJj o»lji» (jyP"' ^'J^J Jj*"**' 
v_^U)l jlaJl ) ipL^ail J iJjl 4j*>b«l SaUj nJlj JjJj <Ut) v^rjj-A-A'j . JlA-l ^s^i 

: jjJUJl SjJLa \T -A 

O^^U-I l?J>-}j . jjSjL>- Jl liUaX*! jjJULJl JiJ>i?J SjrJS' oMjl* cJ-lj 

Jj^J-l j&_j . jjSjU-l Jl cellobiase ^LjXJlj i j^LLJI Olcj$l ^Jb 
jkjiJI Jt* organisms HL&- oUjLS' j_* Otcjj^ll o-L* Jp 

Trichoderma Viride 

: g*j*J\ \f -A 

.jUJI J!5te-J . U^ N^Ai jiU r«"\ ajJI 1 Jj*! 1 -^ 

Non-conventional Energy Conference Proceedings, ICTP, Trieste, _<? 

Italy, 1981. 
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Hydrogen Energy JHTjjA-il tftifi 

fjiii ^^ Oj&j ^j^ 1 <^ c!^i ^l* v-*^ aw ' gry • 1 ^ lwl 

^ cprjj^ o^^ a* •*& ^ <>J ■ J^bjMj ^M 1 d "V <J^ 
Hydrogen Energy System jsrjjJ-il JLJU* ^IJ^B^l JU-Iiii Y - * 
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cJ>!i J>"5b^ e li JaiLJI ^Jil\ pUi^l Sai Jdai Uii Jtfa^j . SJU» »U-Jl 

^1 4^-J Lp-L»> ^sM -»_3*_jJ^ flji' (j^jl j<* . J^JJ-^ J i»T"^ 'j^J -^J 
,Ja!I oly-JI J*)U-j . vl»jbl ,> JU- *JI ^1 iiUil . *J ~^i£\ 5»VUl Sj*^ 

oVN C.L. iSji, ^jJLAl jOuj . i Y i ( juJJI jWt) iSjWIj ( JjjJl) JJUI 



m 
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. (a,Ul ibULl J ^1 Jl jLJl j, Jplill) aLI> oJu 
Jji Jb*;i» (jL-Jl Jl vj^JI ^y> JpUJI (^1) (j-i'lw J^-Uf U Jxi£ ^1 . -ti/i. 



: ftUJU Jj$\ JJ1«JIj jsrjj-til j^ _ \ 

\aJS"\j frill J* tl»«rjj- i ^'l (J* J>a>Jll ^Jj«l' (3jWI Ja-jl 4ijkJI eJ* j»>j 



ji4fi ijl* ju ^J . c^r.m jj^ V>i c^ ji^ ( ^ - ^ ) j&Ji ^ 



*-~-&£*T •A**** 



<&&\ 



4*TJJ*U* (\ _^) jCi 



i^jll c., la 2,11, U»Jb~l J*ai <, i>%ll ,.>• cfi*-**> jf il^wa* J* *1*>H oj^r 
15—.J lArf^ 1 4*^ 'T^ 1 ^Wlj >^lj ' (*W=il) lJ — j .j JI^OJ^ 
J lJ^jLj jW ^Jj* ^ A Jl>>- Jaj^lj -Wall ^ J^|-l Jji OlTlil j . Ja^ll 
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jlp ^y OlpUij i Jajfll Jp ^^-jjJUil j\i- J* CAf-\M J^-L^J Ja?-^j SJSljJI 

ou^I ji ^Jjj^imi jjiii J »ai ju ^ diii jj^j . ju^li jp i^-rVi 

jjjl IS - 1_— ^j ) Objj^l <&• JL>-tJ -W^' Jj ^-jyJLM (JjUjjiI Jj&jj 
*ti#- ^j^I ^ji JS" -b*3j „ ^jjJjA Olji Jl Jy*Sj ( Jl^-lj JjJ^J' 
«J ,J*«J ^—t"" > J '*-«<al.l J] "**«^i J,j>««S' V ^-"bjjl b»l . Ja^il Xp J& l./i ' j ^«v>- j i-LA 

xp jpU; Olij?«j olji Jl JhJb JpJj (C?ir&\ ^y} J^- 3 **) oUj^l 

. iprjj-^\ j\* *h}> ,_-*& JU^ail 

i^U Jk> if-bau b^U ^^iOP ja it-UJI J ei^JI JUdl S^-l JJbs, 
jljll VJu L^p J«L£: L^jj ( \ _ 4 j J^iJi J iJ,| .iikT t^Up ^ ^^ji 

Ul . Ojwao" JS^JIj -Lug-i' JNjiJI S^-Vl aift Ja»w J»*UJ jl bJ SJ^uJ.1 
j 5jl>l 5>.jJ £j . fjj-tjJI r^Sl JU Jjl* dip j^ J«oJ,l cJj,^S/l 
Jl ^ .«» ia^lj 0«-*ll J^ O^j-I J_> ilj. £" . Sjjl. A^-jJ V Jl V b^fcL-l aJLto 
Y' ' J] \o> Jajjlljtju^Ll^^JaJISJb-j JjlLli^ll jLdlSJLijCJji XT 

iwkS'^bLl Uaj j S^ixll S^?-S/1 Ji»w j (^Uai u>>r ^*«0j *ijl« Yo 4^,0 
=7&l JJI& J«6 b» Uaj . <pU Olj jJLTi.Ao Jl i,a • ^ r-jlju *b^S0l ^ 

Gl>- J^bcS'l jS>; vfJJJJ iLj ^ Syjdl *>>-S/b ii^Ul oJu, , j*. ^jjjuki 

. b^i-l aJLL jji,Ll ^^w*: Jp. 

^b^SOl «j*f / <*dil ^jj-lAI a^) j^SOl JJUdl Sj^l a^ jbu, j 

J jlLl jUl S^i ^l) J^l jLJl iiKj -Lu^il^ JOwail ^ JLjA-l JJ, (^.j^JI 

4«^ v_— la c>i < > Affl Jji ^Llb ijjjil jbjj ^" . »Ul Jbi «y- Sib j Jl ^ij, 
jUI SIS' jj Ol Jp k. Jiff.1 Ji ^UJI jjaJLl ^^^d f>_ ^iU IJD . llX. 
ii\ VI . ILU 0|fl Jji *LLI « jLJl 4ilS"5ilij j\ . L,^J ibj; _,t fcU j^l 
Jj» -»j Jl 4rf£l jUI **l^ Sib j J ^J; il , lit- lX^ l>l th+dJ&jJ*. 
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r-lil; JjJ_^l J* j£"l AjjJ^- Ol*j«*i Jl>ol ,> *LJUJI J&? iJU 4#>- y 3 

jl ijt« ij-ji fa • • J,lj^- <cix~J yiUll ^o»-Jl{ \j-ttf- J,l *lil LU^sJ »jL 

jiri j! ( > ^i~s jii>- J**=— . j' J* 1 - J»-i>» sap j* (jjijJ-i ji»Ji JpU" 

: J^JUI J^tllj iijUl si* tk-J'jj j&j 

SOz Oj^JI JL-TI jly FeaO-T jJUoJ-l JU«Si jb Oljlii-I : ^ Jit. 
jtt ~ viiJbJbLl jl^I Jp-Lc, J_jS(l ll^l J . ^^Uy J* JpUxII <o 

jjJOjA-l ylA^jtS" ] Qa*A i j!U As^-jJ ^ Y • ^ ftlllj Cj_/SUI JU~f I 
. ( \ JpUJI) j^-jjJLil jlp Jlkjj Fe S0+ 

. (Y >UJI) ,^^-rVi 

°i v 

Fe 2 O3 + 2SO2 + HjO - ► 2 Fe SO4 + H2 ( \ ) J*Lcll 

.'V. 1 

2 Fe SOi r Fe 2 O3 + 2SOs +-0 2 ( Y ) J»Udl 

2 
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a*P 2S . Hg jjjllj Ca Br 2 fj-J&l JL.^ ^* s^JliUl : Y JlS* 

: Ubil oViUl V~; J^. *«J J* JttJ U» J *W Jl* 

r'vr« 
1. Ca Br 2 + 2H2O ! > Ca (OH )i + 2HBr 

2.Hg + 2HBr !__♦ HgBn+Kh 

fly 

3. Hg Bri + Ca (OH )i ► Ca Bk + HgO + H 2O 

..,, 1 f 'vr« 1 

4.HgOL_* Hg + -02 H2O. ►H2+- 02 aJ^I i^-sJI 

2 2 

• U c.W ^ 

: iju will W^fl jjib u«rj>U>l j**£ - P 
jL«rl ju j£ i,- ^a ^ii j^i jam a^ »wt .i^i ouui jl>-1- 

Jl SOiJ.1 JJL^II CO^lcll J* JO* JUj 4«ryj ftljil J ij>-jil JjJjSvil 

^ «Aa <JjjA\ JJUJI UwJ i.j^J| iiUaJI OLJI JUJwj . Olytdlj Ol/Jl 

. ^^iJI ul _>js Uo^ jifll J *ifj i-N U**)i *U j e l» .iJUJU . a^JUl iciSfl 
Jl 4*£ 4w ►HI ^ oUI <d* J^j ^fy^i a^J p^li ^jjaJ.1 L.1 
U» »i t-iivi i^>^S'\j Cjrfrjj^ Jl JJUdl IJu y> U* L^- L> . *J mJ ^f- 
>A i>* V W J^J 4™ 11 <*^ 0* "^ Kj*- VI ^ V .HI J| V J*lill 
4*iSll ^Uu] Jp jili ( JpU J*Ip)U ^ >j>-j Ijl tfj^l j. . U *^/u' 
J^s>l U»» ^i- jjl olflJI ^- jU J*i!l_, . »ai Jl (fill. .UspIj w^ 1 

: 5JUI ibUU, t\jj}-\ obLJI iU^I^ iL*JI sJla ^jz±& j^£j 

a* *j> !/*. vlilol « I^L^ «Jia Jkdl U*p .Ij^l »ULJI JjU jLiJj 
^Sll »a* ^b . jjjl IJ^- ^UJ» .Hi J 4UII £>uSl1 ^io olCi; 4jl Ijjsfj 
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W)&mmaW 



+-TI0. 
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m 



D 



'4-Pt 






A- 



H2O -» i Oj + 2 H + + 2 c : ^Jbjl ju-T! jtt Jp JpLL" 



2e + 2H + 
H2O + 'j- 1 



H 



Hi-+ gOa 



• (iLL^-Vl ijijJl l,J *J^C~j ^1 OlJLkJI Jaw J <*IJiB^»l 
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oLJL*ll j SjJiL. ^jjJlAI »Ui^J ^fs \f . JjUilj *;Ua]J Jl ^jVl C^ 
Jlj^-I >l)Ji JliS.1 J-*- J*> . JUJ JbjJj SiiaJj „ »jl_^- Jl j-lai jJI i^l^aJI 

»Loll Ol^-L>-lj . (t>«iJI (i'j«»-| ,jp- 7w ^5-JJI •i'jlill xl i^xj «u*- Jjlji 
JaJ^ it IjJj JfT-jj-AJ- 1 ij»>Jl l£U *k-.lji l^lSj J& •b / ^U jlilj JjLLlj 

■ulji^l J&J.I J* i 4Jjj iii-j t JjijS'^jjJU^U 4_ilill ^siyJJ i>*~Sj 
C«J • lS^ 1 Ajijll u* *& <4l- Ijlii dllfJLI sjj\ <*££y Jl iUi t5-»i« 



<sj*-\ 
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^rl^Ji o _^ 



T.N. Viziroglu, 'Hydrogen Versus Synthetic Fossil Fuels', -\ 
Conference on Non-Conventional Energy Sources, 20 June-X July 
1983, ICTP, Trieste, Italy. 



M.R.I. Ramadan and A.G.El-Shekeil, 'Renewable Energy' _Y 
Resources for Yemen A.R., Part II : Possible Resources. \ Accepted 
for Publication, August 1984, Delta J. of Science. 
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Tidal Energy JUJt Ulfe 

u^l fJ JI J^U ji . jjf lj all j^Lp j ^^iJl^b jUL. y,1 Jlj*- J*l* 
JU jTuVl ,>y j l> Y \ Jl l> \ A Jlj^ £L~* <*>> all i~ j^j ji, 

JijVi Jj& ux* ojj s^^ri jj^ . ^j/ji, is^.1 » j»ij£, j!>uu j^ 

. [( ^- ^ • ) JSCsi >;!] Jb-lj i*>. J ^^iJlj jJH\j 

I 
I 

f 

V T / 
J" 

jjfij oil jj*p j* ^ ^ — sji ^ jjfe ( \ _ v ) j£a 

itr 
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jji ik^lo J>j v $\£ UOJti , "LoW-l <u JaJ AJa^iljj 5 ,AUaJI 40a \j*J -»J -UJ_j. 

;_,» i>^j «Up u...„;<: ( y _ ^ • ) J&Ji J If J ^ alf >'i j ^jSfi u-u^ 
ijjj ^ jl 1 xp jl5"«.l^- «.U.I 0l£* ^_-djj . J «-j «Ui^l J sJLi ijjU-l 
*L* j^ Jil jl jjTl OjSci »IU lp-^1 jJI aU*JI jlai. Jp dJUj ,Jj : SI * liU 

all »]l£o>-lj ^ji-j Syklt iuUo 1,-ljji jL»» J ^jVl tJo- Jj» oUil J^il^Sj 

_ i » J jj-l ac ^-mj U JsU^f I Jl ipl If jo^Ij Ja^l 



iJtjU SJLi Y - ^ • 

e _ «._ ft _... . ^. ■ 



fjU-b «S> »L$1 J .111 UjiJj jl^Sfl •!>! Jp U^lit V-j'.»ii l J> J — * 

.L. _£**■■ ,>«>^ a- *L J jjJ-lj all yiL» J^te-M-iiai-l *ija)l u^^y 
JfljL- SjijjwL e-b^^JI ai>Sj oLijjdl jjOji j»Jb- jl *HI lai jm-o'^ . JUJI all 

. oUH 

jJLTr- • J^ljJI f^J' 1 Vr^i £M'.-^'«j» J^^-> ic*^ £ jUv4 '^ l ^ 
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iUSJl ^ju-Jl J *UI J *-Jl J OJb>-i OaJj . ijf-fi \} iJ^^-l J& If £s\) 

, ol^U^. V 4*zM ZJ&\ SjJiJI Aid i^lll 

ji* jjji. iji-^jj oju Ji_p- j* j^^ji i-jJaj u>wi ipj/^ jis'oiij . \^*\r 

...•* W^ji *>.J^ ^l^-Lr*- 1 J^J ^'j^-** Ti* ojloJU ^r&i J-Ufj ^*n 

SjjJJl Cjj 4-o$£ll OL^-La-Vl a_J oUm£ f - > • 

^Jf^y* J* jJ^'j -^ t>j* ,> '^o^it -^j 1 »jli* ^^ ^tU *»IJ.I f jji" 
j^-i> >» 'L^i 1 July ^t-. *UJ>f v-uSfl oLMl a>.lj . olk*M j\ jUJl 

OIpU J Ijl ^bs-Ml OSj Lj^fijJi jf\ Jp J^ai-I OlTllj . iu-lj 0* £2Jsu4 

^JdJ iji . all iy jyte*y iiUJI oUj^iil J 4^ ^iisi j£c Vy.1 SjjJUI 

£*"*" Jl £! ^jJLr*' 1 J* £r^ '^ * f UJI ^ J* ^ ^ V^ 1 ^J^ 1 Jj-i-JLl 
jl . (^ji-l ~wai) jJl* ik-ljj vlJJi ^ aSj . i^iJI »JLa Jp ^JUaU ^T 
jjfi Jl L-xpj . <oU)| all 8 L. y^ij, ^jUi ^^i % io <u»j » «Jl!I ^ j,J 
Jl jjlJI J>ji~\ j* »UH JiJi Ua^ •L^ll Jyy „ JAJI ^^Jj oL, t^-j 
tUttl X' **> o^l Sjoail Jp Jj^Ll jCi UJaJl *i, :J . JiJI ^jj-l 

. H*- «^ ^UaVl j^lj . j^c U Jil oil SjiJ 4JJI C^lxil joJ 

• J' 1 - 1 Jl W*> ^^-j J >Ji» ji-s. y uijv*!- v-ai jruii ji^j 

Jd&ll ^li-jlj all Sji J!>U^I OU^ »UI l>. J^; ^ jii ^i ^ 

jU-Slij . ikuiij Cl. all s> j^us-i j^ ^i ^i ^jua v^>t 

a! J.I olj jLfll ^ ^ s^jji j^- ^iy^^. ^ j ^y^ j^ zjj^^ 

. all 3U, ^ aJJ.I_, tfjju; 
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f ->i t Y J>i i £ J* f-Ujj| Ja*-ji« ,^a»l (j- 1 "* 1 ! -^ ^ V^^* ^ ^-^i 

■ J-rh' liL? 1 *"* 4 (j"*^*"! ^j^ J *l*oi <^-*>- J.tJljj 

V.A. Venikov and E.V. Putyation, ' Introduction to Energy _ \ 
Technology', Mir Publishers, Moscow, pp.49, 1984. 
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Hydropower £-JL«jj»$JsJl 3 j\\n\\ 



JLJ J S/vi-^ «■_/ aL» *k»"l_£ *-k;j jjJS <~2->- iiL> jp SjLp k^JlS%l_j-> lA^ii-l 
Sjlll SjiJI *^o> . JJI j,- ^ <jlj*»l J w_JU» (jt 4jU JJj J^Up j^UjJ 5k-l^; jl 
( _ r v<MSJI lj\jf- ik*-l_jj aLJJ JLij>-j J^**' -Ayi-y j^*^' ,> *slj *' Sjjjl! A^iS" 
»Lol _ SjjjJl aJjb Oljla»- (_5JL>-1 ,J aUI Ja^Lo Sj» *IJIpw«iIjj . ^yij 2(1 i_ >Jb>-j 
S.iU>«xll 4ilkl! Jlf-^l jJlvall IJL» OLjj^JIj jlj-JI Jjxd — ^>*JI Jl elil iijf- 

. l*>ji£ «IU Jl 

lj»-l>- 8j_j^ *^«*i «lji-«« ^Lasll Xfi 4fiJ>j <iili> ^jp ,J>^i *U»I Oi >iu£ t>^'j 
JaJi Ji_j»«i pi" 5JU i&P MtJUll till &j£-j AjJUllTltpUk^l jt OV^ViJlTlCaJa 

. ( \ _ \\ ) J&JI J ^ jA IT 

*Lll jUy Jij?^il -s^ *U>- ** iTijW Jill oJjll **lku»l .__— Iujj iUcu.ll 
£^*L>J c>* *^ i> 1 -r J *^*Jv' •k^* *>«^ SjJ^i.1 5-jL;^5Cil 4*11*11 iUj j>-U-l flAylj 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 




iJUj<5" «U> Jj alii JsjJL- 3U»< Jj_^ p _ \ \ ) j£i 



AJLij^l iiUfiJl ojjpjS ^A*j- Y — > > 

jii -ij^i siuj^ ^>jij jj^ji j*. _»i L ^u ^>A/i jjuil ^uuy 

V* jLr*J J vr- ■*» i*^si!l Ajjujl 01 j* ^1 Jp '» Jul, ally U 3J\i» ijOSJi 
JaJ^AI j >: /ji juri jtt, . hjjto OLlfcH Ju l^J\ jyi^-SlL ^j^l ij^ «tf 

iJUj^l «iik)l ty ^aiidl aj yi J u- £j ^Jc\) y> ju ^jji jiUI Jj 

^kw" jJI oJOjjJJ aUall.jiUn JS",>4 JLs-jJI jJUall ijjU^rf&l iilkJI^j 

SlUlj ipjai Ajyi,. J^; ji\ vi^i oUj^ ja. *tac^t j£«S!l>U$i 
3\Ul ,> jLfc-1- liv, . &\ <_£»- J^o" ^ *S\*j l jfil\ SilkJI Jit. jSCij . i jjjl 
jSCil j.-ic-Lw oijUwJj-U Jail W-iJi OLksM J] iiiJdl alii J ^jsii 
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oiji>^, jji, fY >v Jai» iL JU-l JUJI T tsyi jl» ijUiLj .mi £>- itf-i*; 
ULU- 2JU^^JI 5*lk'l A^T^Li. j£c 4jl SJlkU JlUJI yjil ;J* jl«J_> . i^U 

jl aJUJI jS"Uil J a^Lj jo J,U-I { jfiA\ Js\aJ>\ C-- jl <uj Jl J^! 

Ja Ul^-Us-I (J^nC J_jJ jl «-kLw" I,: I i>-jO) J^Ulj jtHl ^ya*; J oLlly^j 
ib£]< Jt. jTuVl oJU J 49-Ult SiJb^l SiUaJI jjU*C C*^J U lil 4»UaJl 
JU>- lb" *>t. ^jt/^^ . V**-**" ^LWji » *w»jVl ijj/l-l *»Uall_j w V^jJj^Jl 
i-i_j . flQl Ja»L*« J* *ilk!l J^ ULikl. JS'j.h* 7.0 • i. "*?,j^\ l,-L*-U>-l Jf4 '/^ 

• V'kM^ 1 ^^ J* ^^ '^t^ 1 -^^ ,xl:i J Jb^j-JI Ji. iJUxSL^I Jjjji 

JUioJI ila>- J*ij" i Ijlj . JjdsM Jl£~ll eU-l ^jJU-l Jf jc~ J>*uJI «■**» . ***> 

ui^ ijik>-i ju ^.ai »ui jru. jp -k« o^ij uia&i ^ji j.iyi jr 

">W . JUil 1,-U <.li JjJl o^JI jl J.JI JAkJ> J* \*>y#>- ^JaJ'j jl~£/l JaX 

^-S(l ^Jl Jj5j J\ J Uy^l 2IUI j* feLb#l i-\\ 
\^sy^a>- j*?-Vl j>JJ a-JIH cJ>^ ,> 3^Uii~-^l <LiSJ *J£>* OL-I^o C~c Ju! 

•_jI; J*«a« J* - 3^*^ ■*** *LSj^/ rjj-Z*» *~*j oU-ljjJI «i* ?jJlx! j»4_j . wJyJI 
j>JI Jp AwSUJI ijjjl ^laJLJi JS'«-j jr iil IJa j* Juiui jl ^^lidl ^vij , >_j.uil 
J.»* 7.Y* J'^ Jl*_wa)l.j ij_jA~JI_) Aj^Ui; j^lj jbj-Jlj j*** Ju^J , j*»- jl 

. I ' i o^jl j;^ JUJI ^1 

aj«- J o.l* iJlii j^l *Li^^lj j^-S/I^JI aL*>J- W ^.^JI r^ J* J^L' 
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-S/l j>JI > jy-ull iulft! i»->3.l <J">Wi JIjLI ( Y - U ) j£i 
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jx. J*. ju!I JiU Jfc»-I J jSC ^J/i >Llj . jL-Vl J j_j>->i j^J-L 
. J_j_uJI i-U-V -u-J^ '^" " i ^ aj . V 1 ** V^-'j • <j~~ •' 

. %J~* 5_,oUl iJJUil 1jjJu}\ -}US'I J* ji» Jji. V-\ Jlj>- JswJ _ Y 

**w, Ji ^>. «jj^; ij*j ^JsiyJi ,> ioiS/i uW^sj J i^ijj^-ij j>Ji 

. ^-Ua!I *»jsil »_JU: ^Ijj **is£ 

. i, Jl iSlkJL 5-to^l 



D. Deudney, ' An Old Technology for a New Era. '. Environment. V. _ \ 
23, No. 7, pp. 17, 1981. 

M.R.I. Ramadan and A.G. El-Shekeil, 'Renewable Energ\ _y 
Resources for Yemen A.R., Part II : Possible Resources. '. Accepted 
for Publication, August 1984, Delta J. of Science. 
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OTEC and Sea Waves jlnjlj Olk^ 1 ^ 4/ ^Uoil 
Olia^lj jUJI.aU jjlb J")\fcJ «,!£• ^ _ U 

viJJJtT . aLmJi siiij ~kji ^ Sjijj-i 0^0 J j^yi j^uiJ jiii j^- 

v_ja*j . olj^jLTo » [f$\b ;JL; ij^gS'ii jl^>- ^JlU Q2& je- i\U- j/jl f-j^iil 

OljU^, \*. . 4*Uaj Jwu" J^JI iljU^ll *Ijj4^JI OlJasi jl OL'I _j* .j"^ 1 ^a^ 1 
fASJl «L.j AaljJl Ja-sil wJa^i «L« ij\j>- J,-vi ?-_jljVJ 5jlj>- *>-jJb 1,-jbl jSLc 

l^'iSl*. S^Loi j^i s;b J il/t Jjl. ik»l^ jjUl jxA\ 3 j^U! j±A\ ^ 

. ( \ _ ^ Y ) J&JI j^j» 

J^ J Vr-jW U*«Sfl JJU^J 5SUI ~kJl «L. ^ai^.1 g^ill ^ 
Ji> J*- J-ji ^ -z*3 - *lo«^Jl >rtt> OloljU JJiia LJ^Sfl jlp ^yi j^ly 
fiJ • *$A V J^ J-I 4f*^ ^J^ 1 i^ 1 y: o^» J* l5j^ j^sJ^S- JiL- 
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^vy^iti 






eft: 







SJ 






Jajil f-lij >Ja*> 5jlj?- J^rji Jji j* V*^^ **^ "^J 1 O - ^ ) J^~ 

jt^«j -ujUIj . j?«Jl rb- 4 ' ^?- ,> SaJjdil ajILJI »JLs^wj jliJI fy/^' UJ 
i»- « JbUJl '►« i_^>jaJL> *+0y} <■ \j* a ' tijk LJS^- U«*>- Y ' \V> *iJJ^ <J— J*j 
jjf- f-jisA* A>Ja*- ^^^ ««>- JSj <^$£JI yiLJI jJ^I Jj iLaljdl l^Sj^-tS-*? 

y/; l« »jj£- Jp- 7?rju« *v»>- JS' ^J-Axu u-U>ij J . *^ V^ J>«W1 ji » «jj£ 
4y~t:4-l *U>-Vl si* 0V> . If lOawil Jfj JjJI #lkll jJjS viJJJL|j SjjjJI .J*. 

lit>-jlj fclil ( ~«i i^sJi k (j^aoJI lf**7; ^Wl/ 4 w"%*aA* ^li V-5J ^^ V^" 

_ ^ r ) » ( Y - VY) Jt£ity Iwi . Ij»--<JIp OljjJ -Sy ejyJb jJjj If . IA ilk 
. aUl &)»- j»4 *\j£& jJji j* *i-jZ> J~* U iib&t ?oli (i - ^Y) . (V 
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iMLti aiuuij oj-jui y-w 

J ^J [ A-^ J* J^Ji c*^ 1 J*' -^ \> ^ JaI OiP V . «*>«*>- vL>asi_> 
, in j^- ,_j»— jj jj^ iJU »U-jl S^waJI V -""'W J* >J^J !>*-■ 

jbjjlj SiuUj c-/; j iUij *l*o y J* C-^" ^^ '^ ^ ^^ 

4>-jU N o-iSI JjjJ-lj i_-isJ-l J* le-yi** JwS>jil ,ji>-lk« CJlSj . J-^jilj i,a ~J 




,l!>J j-i^ ( Y - \ Y ) &~ 



ajjd >T -***- ( v _ \ Y ) jCi 
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CPJ 



<<-»> 
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Nuclear Energy 4-^jijjJt 4-iUaJI 

J*£j J Lj^ij Ljilk^j ji^JI ilsi^lj «a?d.l oLVjJ! j^ JT ou 
<uJl» Ot-Jlj , jjiJl IJa j^ OLw-»«j*-l ijiua£v« ,J «.li^>JI JLi*"J *j jjj O^Ap-Ia* 
j *)>> Y ^ Sjj^ Jily. dib: jjl J_,aJI aJ* AL, j>. iLii iLi ^jji\ ^M *UlpI 

Fission and Fusion ^j^Jt rLsOJ^Ij ^j^Jl jlk£#l > _ Nf 

OljjJI i^JI j! J SJJUI ijj&\ Js- jusu .^ijail J* ^ . (i!j>Jl <rlu$l 
jjj Ulj . IV S^ivall i,/)l\ j\ Ijbj- 5^1 4,^1 J> fyjcJij&\ *>J-I ik->u 
jlia^j **J-I 5k-j^ i^jl S-U- Jl jlaio jl J.& pJljjJI Sji al> ; Ji» 1±>*J> Sly 
_jl Otjrywa jtiji ^.XJ U-UP L»l . (Jlj^JI jlki^l, IJU (J »~ i j 4ilkJI Ja aJU a-^T 

> e;x>Ji ^Uaj>L Jpldi IJU ^^ iJlp a*U, jlkjj jjTl Sji \j£j jsrl 
. 4»lkJI ^ ittl* 5-^r J^l £. p-UI \/\ j,J&i Cc^vyOjil i^f jrUJUlS' 

>iai J iuiaji aijii ^ jji jp-Ldi ^ ifUi Aijii jjj jjs: ^uli ur j 

: SjjfSil jito! o^l ibL. c_-^ «U* Jl jjjjl J Jyi\ J^aj 



T «1 = J» 



«^sill A«y» = (j.- . ikT= *J ; 4#LU = J? 
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Ujkiy «UjJ>- Oljj Ajjjlj 1*j_jOj /»Jlk*aj" ifUJI dUjjjjJI ^ysK i lilj 
JOP 4j iJftpUai J*JUw. JpUj Lli j OUjjijjJl J* <JU»I JJPj jS"\ i»Us> i^U 

ja Uaj . ( Y - W) J&iJI J \£ ~*~*x* iLLi4 j£i Jp S^ktdl ^S/l 

u k w^ <c5v3j „ ^jjj jUuiJl J*^^ ( ^>- ILL OjSC; ^t«£ JpUJI ap^. 
. (V _ ^T) JSCiJI J l£" Jlo^-d*. (oLwjjj) oLLp i!^ ^>- JaiJ. f . • 

;>Ap O^lj ySsi ^UjjJjjJI J-Ap Jp S^^auJlj JpUJI Ap^ Jp Sjla^JI Xy 

, JpUJI i&j* Oilj oUjiyjJI 
0*>IpU1I ^y p^JI I JLa jji> aij . Breeder reactors < • ) a'i/ji-^/l <Jj^pU» 

_9» ' 

-A # 






o 






1 "bjjJ^' 



Yfa fjJljyj i\j jlkAil (\ -\f) JSCi 






.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



•. — o - 



*Cr8r „o* 






i_,>ji ajjjyi J tr« rJ ^jJi ji^KY _^r> JS^ 




i^i *ui j*u* ^.ia>w-ii ajjjJI ^>J! jJj! Q/A. j^>y &&■ (r _ st) j£i 
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.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



ill* j\& j-tJj ^ 4J i^-L.S/1 «,£iJl_j . Yfo c^J IjijJ! J ^wil^JI ( _ r aiJI <fc>-ljj 
• YV<\ ^Ijji; UjC lijyjJ j.aic ^JJI YYV\ fj-iW a* J 1 ^^ 

, YV« fJ^Ufc" 
3 - ,K LK> ? + 'n. - "*U..a 
""U^ - " g Np.»3 + "e i 
" g Np«3 - ""Pun* + "c | 

. dJUf-o I: jtf" I iSjij £&} J* jili o'iWUii j* ^Jl IJa jl 

: A*iil dljLb &J o>" _ > 

ij^; o^li. i^Uiyi J* c~* jli j\fS\ J* ouuii cJ* jl»j <. j^cii »Ui 
JfcLl ^J* ^ U-l owiS3lj iilc-Vl Jl J2a .Ul J ^UAI i>" j^-j Jp 

. ^Ji »l.j . Jbi^i Ji ouui^i diL- j^i «0a j-^j . ou#i Jl 

4«w£U i jjjl oLUJI j^>- J\ l^Ui} ijOl «i>lSj . ii^lj AS'l^illj jUiLlj 
. J^oj^llj prijOl Ji« Aj jJkj j^Jl OljUJI u< a*j j. *iy,l liijbj . IfJ 

£U. J Ij-Ju iiu»J ot jSle JbUy j±-\ lj\y *>-ji J £UjjI Jl is*y 

CiA\ j+*j jl>JI «L« ^-jj-Jv* flijjlj t Jr-"^ 1 <J* "^ >JiJ • f^' 

.4JL-UI 

if .at J u-iiaii .j^-s'Vi ur^L- ji ^j.. »ai i^ ^Uyi jl it 

. jdl .j*-^ 1 J* & '**- 

Jit) ,jwJI ,j£h. Jl J^a, ai Jj^ j** (JtsAl U ^%^illj ^jlyJI o a* 
j^liJIj _ JU>I v : wtf Jbllij *aij ijOl i^ v_--J L(\-\r Jja=r 
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j**ll (Jwai 


^l^a^Jl 


41- JjjU W 


^ ^j 


4i-i OVV' 


\t ^jT 


i- Y*V 


yv^ rjjjf'jb 


iu- r« 


\VV rjiJ^ 


41- YA 


^ « *j ; -ij_jjuv 


t- \y 


P ("Jri^ 



J j*i~Jj 4; Ha^-\ iikll kiUiSj 4*-Vl< 4j'^i. &J4JT- J^-Ull aIj^-I T^ajj 
. 4*jt" 4-i tUii _^; _jl S^si ^y "-^/^ OjSC Salpj jUaJlj fU-i^l 

j\ J* till (j^/u -up) . oUUiiilj y^l OljAlj JjVjllTiUJaJl J«iyil 
OjU via*j 4tJlj i\iJLI Jljll ^ j>-iy-l JaLJ iloU- Wdl OLiLiJI 0j£ 

AJ-Jj J**J1 Jioj 4jljl,l S)^»-l 4*s>l>- £u«i«j OliJJ^Si ^y ijjlll O^U-Ull _ •; 

. i^pjjj \^\jj^ ^ ijjjl c^UU 4L*i ^JUI jULl Jp Jli.^ -jiUll 
£iL»l JUy \M / Y / \ J fctt JLhj^TIpjj-I JpUI J~p f ^^i 
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JbVl Jlj w^ / r / T A j Jlarf j»- J-^ >uu U. JUJI LU £>U*I 
. ^ ji JpUII aISj <J% i^l ^IL^SII j, UJL- ;i 

t iji iLi ^bl <*jjlf ajjjJ O^ULi. dJLhc ^1 Jjjjl Ja>w >ukuJ _v 
<^ai <, oUI^-jiTi j£y o^lii.! oJIa JTJ^b .w* yV^ pJjj_jLJli 

i .0 jl l£%jij_y Jp l5>^ J?! 1 O^Liil J ^ YVV fjJljjJlj . 3jji *Li 

iUJI IJa ,j jj^-* ,jjiy»ljJI jjiil 4jI(- *»j . I^Ip jji»Jl A&^ij °jy* Cj>w»I 
*$j li} »*>LJI UoJI Jpj . iji ZLS jjJU *u_j J**J jx; jlk&^A) ill* ilj* 

*%Jlj jl^.^! i^Lp J_j . 1UJI OlaJb a*^iT j *ijy ^!ApU» Jp ^»U)VI 
• °s*\ (IWI Jp JIjj 4jjU»4i>l ijyJl aiUl J}Ux-l ^jSL- OjSlI J1j JUJI 
,y Jlj^Sfl ,^-jjj JiJO" Jl is^ JsM SJUJI Sjj^l O^lil.1 Jd&S Jjl _A 
O^Ij lij k*>\>- ,jrjj>* jl^l Jl iPj^J *r*J' d^' Ji ir^SiJI Jj-JI 
. ijijJI 5/b J^lil ,_)!« *^i Jt^lil *U*-I Jp ajjjJI (,5*^1 (£>*" 

Sjijdl Sjus^I yilajl jjW*. Jp U.l^.1 j£j ol v^ 1 dj^JJ J*^ 1 J* ^'j 

Fusion L*L>Jjy\ tjjoJl iiUaJl £ - W 

JSjJI ^ iT vrUJU>l i^yJI o^tarfl at.! ^ ( Y- ST) Jjafl ^ 

Jj . ^-UJb^l ij^SI O^US.1 J ^laic-JjU jeAjU ^/rUaJ^II JpUJI^* (p^J 
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*Lisl-l gjljjl Oli dUi J*, t *l£ll v_-^ C£* JpUkII j» tfkLl 4l\Ul C^l 



Ulkll 4UI 


4b£h 


uyji ibOi 


h/i\»£ 


*/n 


kS* 


>l_i_> J-SU 


bjULl 


gJljOl 


" jyUtfl 


W» 


* ^IU#I 


"» 












(M«v) 


( 1.11141) 


(a.nui) 


(•JIUl) 






r 

r.r 


..> »f»«0 


t.«YtM» 


t.'YAf 


'Hei + 'n« 


'Hi+'Hi _\ 


i.< 


•."tH« 


l.«WAV» 


t.'YAY» 


3 H i + 'H . 


'Hi + *H i - \ 


W.T 


«.«\AAA« 


».<\m» 


4,.f.a. 


■•Hej + 'n„ 


"Hi + J Hi -t 


\A.i 


<.'SV/«« 


•a.* ^ • tY« 


•.•r>>r 


*Hei + 'H i 


*H\ + 3 He» _t 



. r *s" v ~ ^« x ^.-n -.= ijjji <fc£li so^-j j» ( a.m.u. ) jjp-yi „„ 
jj>. w - \ . x \.-\ = yu, sjs-j ,y. idji Cjj^] ijJii ( Mcv ) iJ*-J\ 
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02Jjr> 



. Jj>- <M > X YA.Y jjUJ 

^^-^ 0* l) 1 ^ (J-J^ 1 a J»j" J*J fJijW-M • f JiJ-l' ^jijll ^^-jy jijl - \ 
«-cSJ=*- ui>^ ilp^'V 1 £ ajj *• JjjSfjLjJUil J* jljji JbO" vl«9- jUJI 

Oli LJyu 16 . JjA J-y Y • • • j>. V>UI aUJl Ja«; iiJaJ I .a,- ^>JI 
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.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



t^ Jil j|^iS/l ^ ^ Jil JLij IjlkJ Lr -UJU>l c5j>JI JpULI ^^ _ Y 

J JU-I jA |^iw ilJj^LxJylli; <J,\ *c£j V_j . t^>-_jjJUAj f_yJA jJUi! JP 
SjjkLl jj .ill fjjJ^jUJ Ji jl ^Uil J »^Jb£ V y . ijlkAftl O^UJI 

4 *«lJ ,l Olljyjj' jl ( fct»4 _j*J J fj?*'./"' l — V«J 4jP>»«I ^£» oJjljjl 0;jJasl-l U' 

*Jj». ^IjAI ^yilL J*-Uil Jjp ik-ly villi Jp i_JWI jXcj k JpLcJI J}U 

o^l Olk*t *L j J^S/I jl VI ij-l J&I^JIj S^JI UjU «Ju j. ^pJI Jp, 
j^ w iuSfl «!-_.• J J* Jlj; U ^ . io^ Jljj V t5j_JI ^Uaj^fL J**; jji 
iJj-U i^JU J] J^aj lo>- SJU- Sjlj?- ol?-ji J| j^JI ^j* LfLU; ^1 <_jU*<a)l 

lAJLii! {jjlUI oljl^VI vT .!*>■ j. JS>I 5JIp jjSc- i jyjl iilkjlj 
JjSC <ws£ iiUl ^L^ . i_j j-xxJi 4JU iji ij^j Sjjku L>-jJj^; v_iks-j 

. Iff Id xJ-^-i Ji IjAi* iLM ^Uil J UJLfc; 

ll ^rivsj 77^ Zj£- ilj-UI_j SjO^AI AilLJI jjv» J^ ipj»^l ei* CJlS'Aii «A*uj 
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i^%LPIJA*«N 



Conclusion 



hji^\ <&fA U jjl>* ^3^11 jj^l o/)l J^ ait j. iUf^l U JJ 
J->U oi^ J^J ijljjl ja ^UJI ib^-l ,J*U; -ul_, . jjjll Uy*p J LfrfcS"' 

JaplyiJj i Oly .j--^- jUllj JjjUll ii'i\ f =— 1 JapUaJj i i-^lil J^SlI Ol^^JI 
Sljbt ^tfuiV jlUll J Will 4*IUI US' jl . £Aj u^^-j^ ^j^!l iWr-i 
. ZU Jp J^l y *j jP **>" X> ^" ^V l>* T^ 1 
^Uarf^l JJ» olpjyill OUku ju) SSlkll j. US' Jp J>*J-I 5Jjls=. ju*j 
Jp JtJ& j. jSCc U J»L ^.i/JI ePJ; Ol J& jjl iijall jp Jjt»« UUJI_, 
v_ipl J iiJIj V"\j^-^l «JlsJI (jpy^JI a**<j <!^^ i-iUdl jaLall jl ^lyil 

^yiwji . y-^l; UJb-I JIJLI-I J& Nj JlblaX*^ iiO _j.iL*. OU jjljjl jj 
jilvall ,>*_> - jl>Vl J* JJi JJIp Jl ^ lf^*j k •#$"%■ J) ^ jiUall 
PjJ Jj^iJ Skj-j SJjl ilj£j ipldl J.UJI dai-j trf ,j^l>- £jJ ,_>• iljui Jl r-la£ 
jj^ J 5slkJl (~jUv4 (J 4L~ _•&" d)l j^C c£JJI Ci>!l Jj . iillall j^Ua* ,>• y>-l 
S-UJI ,j;yi)l J jjsUall ^ykw Jis-J 01 J& »i-i* OLi^»ly: «SI_^ Jj l^S" 

. JLJtJI jTuS/lj 

UjC WW ^'j C^ 1 aU *J *■ "^ ^If •*■**£! «»Uall jiU* £*£j 



nv 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



. ** lSjj^I ^U^lT iJU <JU ^Ijl^-I Jl ^ X> l*>lo^l J~- 
Jl j l^ljjl «lkJI ibV^I J ^^i y»Ui. Jl SjU-yi j. <c"tJ-i a JL» J j^y, 

1 _ r *>- Jlj>- liiif-J ^Ur^l i^*>- J^£ 3jL-> j| . SSllaJI i&l^j JUiy i^l^ 
^U- cJ%p\y Jij j* Jb^i jSI . AiUll ^^i *k«; ^IjL- ~*>- ^^-j U 

J i.^5- obU- ^jk: jl k 5j jji^ljfp j'j^Vl t-J&£ jlj t SjJUi. OljUl; J* ^jo 

. SttU* Sliy >ji jl j& SSWI ito^u.1 

1&S}\ j* J& "4M iMr"\ S..UT AipUi. jl . JaSi /T «LU j>«J Jj /« 

J**^ Oij^ jjjJaj J J^ji jjj* jfc~»| j|j . Ailkll J *a*v9 jrjijj Jl ^>jjj i/LLJI 

. i_-5<A-l j* OljYjjJI ,jv^li «*J U _/jj "iAL. ^1 Ja^l J iJU- S*USi t_-id-l 

^I^pV (ijj**-Vl ^jijll J^ Ujsr j>-Jj jL U jl^w-^i Iflai^-j SSliaJl^ijj jj 
7«-«-~i ijjj-rt Ajl ^* i sIj|jj\ c S'jjyUil_j j rjLi«Jlj i ji Vl i^Us<9 JiU UjL»- j i*^» l5j>-I 
. 3iyi ifclf-l J Ol^lj fcJbLl ^UiJJ ^UAl Jjl i.jhll JJfc U 

&JUI l^U-jj l4«t*| J»- SiJ>dl iilkll f>sf>» ,Ja*j jl ij/JI JjwOI Jp j| 

JjjJI Jp jl . l^>- jljl oli iWjj J l$~i oaf N j^-yS/l IJU J cJl J>-j: Nlj 

1A Jakii jlj *1j-UIj 4^Jl>«rtll SiUaJljiU.a4jjp.jw/ J UJ^- (>jlvai JJLj jl ijjJl 
UjjjJaJ j_j«J*JI v^j>«JIj l^ljij l^aJUj A>«-io jl_j Jljv«)/I U> 'Wyj «j_>Liil 
J^ Nl \J 4ilk!l i.jl JjOil «Jlft J^ ^jjj . 4-Lil l^jjlij A*»bJ-l ItUjj Jp ItjAJaJj 

.dJJi J^U 

Ala>^*«} «j*}*rl *!/>* i j ^j jI Jj^ (j^ -laiJI fcly— lSj!—^ *i-«liJI Jj**^! i*~JL<_j 
JJ-I y> fl#i iy-^iJI 5illall 5j^>-l >~ai jji IJJj t oyJI JjOjl ,_y ij-^wiJI Silkll 



>*VA 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 
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J&Jt ^j 


tijj^-Vl i_j»jJi ,> J^UJl £-U$l <^\*iy 

. ^ Sali^'l J^j aJJL»dl Silki) ij-WjJI j^Uail J^ iujl 


Y- \ 







. um j» j.u!i tfjj\ r\zy\ 



^-Y 

Y-Y 



. ^jS/l Jp 4UUI wJiJl tilkll 

^jtAi SjiUil i^^jjl ttUail 

■ ( fJi / £/■ >• / ^l*- oljjLT) 

^df) 4j& |IWI <> 5kiUl t _ r ^JI ^Ui^fl JLS3 ^1 J^i 

• (fJi/ £/* >/ipU 
• ^ «*j»M ^^-f 1 J J^ 1 &•**& t^^ ^jfAll «^leAdl 

. J?M ( _g.u.«.. i ' JjJ, £. « . /£ 
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£ y i ,v ^ j-<jl 



js&yj 



. jixJi,! «.ljAl * jls^uo 4S»axU Alii 
. iu?JsuJI i-^wi-iJl SSyJI ^ij*; Sliij Lwj Jjdl j>- iJ«^>J 

_>■> ^~*£)l a*^I j (J ~*~iJI f-Ui^l JJiij (j-^'j ^Uiul oLUp 

. c5 ~*^ jiai« <j f-Uai 
_*U) iJU JJii»j; jiff 1 ^ J~*i • u^L* 3 ^ 1 ^.J* 1 J*J ^iJ^ 1 

. *&*N u&L> ajj^ J**J ^^ 

, ^^..tJI ailjJU OL>-iy 

. ^^^J, ^Lt. (<-.) t ^Ukil jjjJaJ LS — i 0>(l) 

. ^^-.Ji (Ju*^ jUr J £lk» 

SjljjJl UjLI Ala-»lji i^ <\f- ^-—iJI A*il JjSy 0U jwjj *-j 

. (Ot-yJAI) 

, (j^lll jUil sliij ( p - n ) *JkH\ &*J\ J*fr LpU 

. (Sj^J -Ojt^il) JkiH JUailj J&J 
. ( Load ) J*^ *Lfiy 4-~fcA 5Jb>- 

. s^i ioW OjOJi b^J- ^ uii J&Ji 
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£j—J>J*J\ 



. iijj^l SjUsi-l ikrflj) »jli>-l ^lr*"^ L?*~***y f*-) 
•U» Sjbl; 4*UI J»Ui . »UI ik-lji Sybllill Sjl^sLl Ol>->/ £}j£ 

■ 'ijlr" ^^ til)*: V *U OIjp^ ci /J*** 



j&Jl fi 



TT-t 

rt-r 
rv_r 






. Jj£|l Jj>^il jwi^ ijji 

Oljjll jIp il/ ^/w.jj -y 



l^p ^Jiiil Wjll CJ IJ[I ^1 J^ iaflfr £>li 



■ (Jffi 









^i 



Y-V 



w\ 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



g j ..i < fi j^)J\ 



j&Vj 






i_V 
V-V 









. ^^ttjjl ^rwlj iJL^ ^j Jfl 7ciu» J)_ji *lil aj jjj 



Y-W 






Y-n 



• -M 11 £^ C^ ^'-^ <i rj:> ^ ^* ~^-j& ^ ^ 



Y-U 
i-\Y 



• YV* fj^bji •!> jU*-''! 
ijjJl SJLiil J YVo fjeU*^ J^I 






WY 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



(J— ^»>«-Il 



J&Jl ft 






?-\r 



i-\T 



wr 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



Z*\&±3\1 






^•>U*> jam. Jtwj ^1 ^Oill J JjJ*- oU JU* Jt jjjiiK JjOjl £A-- 4S>j 






^ '"- ■- ^ ■ £* 5a ^j' **-*!< 



ji>JI Uji Jj 



